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THEMIGHTY 
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HEIM Unibal® ROD ENDS are used in the link- 
age for the dampener installation on the fuel 
manifold of the Mighty Atlas. 

There are just four parts to a Heim Unibal 
Rod End . . . an outer member (either male 
or female threaded), two bronze bearing sur 
faces, and the highly finished sphere (ball) 
The bearing is constructed in such a fashion 
that the ball is used as a swaging die in form 
ing the bearing surface, and coins a corres 
ponding finish into the mating surface. Upon 
completion, the ball is free to turn in any 
direction within the outer member. Weight 
is kept to a minimum, heavier loads can be 
carried with this simplified construction, and 
misalignment is universally corrected. 


% GA 


t and test-flown for the 
r (Astr autics) Division 


The Heim Engineering Department can offer suggestions 
to help solve design problems requiring high-capacity, 
self-aligning bearings and rod ends, particularly in 
mechanical linkages. Write for catalog or engineering 


THE 


= * 
k i E | ivi This is just one of many operations per 
' 


bearings on the Mighty Atlas. They are 


Cc O Vi cod A N end their ease of assembly is evident 
FAIRFIELD, CONNECTICUT 
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Design Engineers Are Using Armco Special Steels 


For Better Products and Lower Costs 


Armco's exhibit at Design Engineering Show 
to feature proved applications of special purpose steels. 
Visit Booth 1405. 


In accordance with the theme and technical program of 
the fourth annual Design Engineering Show, Booth 1405 
will show you examples of how designers use Armco’s wide 
range of special steels not only to make their products 
better. but lower costs as well. 

Besides these idea-sparking examples, metallurgists and 
engineers will be on hand to provide you with complete 
information on their mechanical and fabricating properties. 

Visit Booth 1405 and see how the combinations of ad- 
vantages offered by these Armco Steels can help you solve 
design and manufacturing problems. 

Armco Zinccrip® Paintcrip® Steel 
Armco ALUMINIZED STEEL Type | 


Armco ALUMINIZED STEEL Type 2 


Armco Enameling Iron 

Armco Stainless Steels 

Armco Precipitation-Hardening Stainless Steels 
Armco ZINCGRIP Steel and ALUMINIZED STEEL Tubing 
Armco Electrical Steels and Magnetic Alloys 


If you don’t plan to attend the Show, just fill out and mail 
the coupon for complete information on the properties and 


applications of any or all of Armco’s Special Steels. 


ARMCO STEEL CORPORATION 
2049 Curtis Street, Middletown, Ohio 
Send me information on Armco Steel. We are 


considering it for 


NAME 
TITLE 
FIRM 


STREET 


ARNMCO STEEL 





Armco Division +* Sheffield Division « 
Inc. * The Armco International Corporation « 
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The National Supply Company + Armco Drainage & Metal Products, 


Union Wire Rope Corporation * Southwest Steel Products 
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DESIGN issue 


DEPARTMENTS: 


INTERESTING TO NOTE 
DEVELOPMENTS TO WATCH 
THE ENGINEERNG WEEK 
COMING EVENTS 
READER TO EDITOR 
HORIZONS 

PRODUCT DESIGNS 

AT THE DESIGN SHOW 
New Components 
Catalogs, Bulletins 
TANGENTS 

DESIGN ABSTRACTS 
NEW BOOKS 


CURRENT REPRINTS 





ADVERTISERS’ INDEX 


MATERIALS: 


MECHANICAL: 


ELECTRICAL: 


PRODUCT DESIGN: 


EQUIPMENT: 


GENERAL: 
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FEATURED: 


ENGINEERING ORGANIZATION IN TRANSITION .. . £ J Tangerman, Editor 


The search for efficiency is rapidly changing company setups for design and 
R & D. Here’s the latest, coast to coast—in a Special Report 


BUCKLING IN HYDRAULIC TUBING... W H Cooley, Boeing Airplane Co 


Equations predict what internal pressure will cause buckling 
SHOCK TESTS FOR ROUGH HANDLING... J T Gwinn.Jr, Lord Manufacturing Co 
Two simplified methods for test-dropping the product 
THIN PARTS? TRY SINTERED METAL .. . John Haller, Haller Inc 
Newer method often has advantages over sheetmetal stampings 
MAXIMIZE WITH DYNAMIC PROGRAMMING ... G F Hadley, MIT 
New mathematical tool solves problems that linear programming can't 
9 WAYS TO ALIGN MATING PARTS ...F W Wood Jr and J F Minter 
WHEN DESIGNING SHAFTS .. . Charles Tiplitz, Chalon Consulting Engineers 
Five steps find strength and deflection 


1959 DESIGN ENGINEERING SHOW ... A preview 
At the conference: Program, authors and speakers, abstracts of papers 
At the show: Exhibitors, floor plan, new products on display, new literature 


FIELDS OF INTEREST REPRESENTED IN DEPARTMENTS: 


Thinner walls reduce weight and price of aluminum pipe. . 
Shrink-fit thermoplastic applied wet, dries in a day 
Super-pure aluminum prepared by research lab 


Low-cost pump uses tubing and peristaltic action 


Micrometer screws: new angle on distortion 


Isolation mounts for sensitive electronic equipment 
Compact thermostat has stainless steel assembly and aluminum case 


New altimeter gives faster readout, more accuracy 
Ball cock valve puts pressure to work for tight seal 
Two jobs for light—profiles blades; counts flowing liquid 


No springs on latching device that needs no clearance space 
Differential pressure gage works with corrosive liquids 


MIT man is new head of National Inventors Council 
NASA allocates another $10 million for space flight projects 
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STEMCO THERMOSTATS 
for precise, sensitive temperature control 





STEVENS manufacturing company, inc. 
P.O. Box 1007, Mansfield, Ohio 


STENCO 


THERMOSTATS 










1, 2, TYPE C semi-enclosed (1), hermetice 
sealed (2). Small, positive acting with electricall 
independent bimetal strip for operation fro 
-10° to 300°F. Rated at approximately 
amps, depending on application. Hermeticall 
sealed type can be furnished as double the 
mostat “alarm” type. Various terminals an 
mountings. Bulletin 5000 


3, 4, TYPE M semi -enclosed (3), hermeticall 
sealed (4). Electrically independent bimetal dis 
types for appliance and electronic applica 
tions from -20° to 300°F. Rating: 8 amps a 
115 VAC, 4 amps at 230 VAC and 28 VDC 
Semi-enclosed with virtually any type termina 
hermetically sealed with pin or solder termi 
nals, wire leads, various mounting brackets 


Bulletin 6000. 


5, 6, TYPE MX semi-enclosed (5), hermeticall 
sealed (6). Snap acting miniature units to ope 
on temperature rise for missile, avionic, elec 
tronic and similar uses. 2° to 6° differential 
available. Rated at 3 amps to 1 amp, depend 
ing on duty cycle, at 115 VAC and 28 VDC 
for 250,000 cycles. Semi-enclosed types wit! 
metal or ceramic bases; hermetically sealed 
in circular or CR7 cans. Various terminals 
mountings, brackets, etc. Bulletin 6100 


7, 8, TYPE S* adjustable (7), non-adjustable (8) 
Positive acting with single stud or nozzle mount 
ing. Operation to 600°F. Rated at 15 amp 
ot 115 VAC, 7 amps at 230 VAC. Spade, scre 

or elevated terminals, various adjusting stems 
etc. Bulletin 1000. 


9, TYPE SA* adjustable (9) or non-adjustable 
Snap acting with electrically independent bi 
metal. Also single-pole, double-throw. Single 
stud or nozzle mounting. Non-inductive-loac 
rating: 15 amps at 115 VAC, 10 amps at 230) 
VAC. Spade or screw terminals. Bulletin 2000. 


10, TYPE SM* manual reset (10). Electricall 
same as Type SA (above) except for manvol 
reset feature. Bulletin 2000. 


11, TYPE B adjustable (11) or non-adjustable 
For uses where heat generated by passage 
of current through bimetal strip is desirable. 
Various terminals, single stud or nozzle mount- 
ing. Operation to 400°F. Nominal rating: 5/2 
amps at 115 VAC of 40 cycles and higher. 
Bulletin 9000. 


12, 13, 14, TYPE A* semi-enclosed (12, 13), 
hermetically sealed (14). Insulated, electrically 
independent bimetal disc gives fast response 
and quick, snap action control for appliance, 
electronic and apparatus applications from 
-20° to 300°F, or higher on special order. 
Rating: 3 to 4 amps, depending on duty cycle, 
at 115 VAC, 2 amps at 230 VAC and 28 VDC. 
Various enclosures and mountings, including 
brackets. Bulletin 3000 


15, TYPE R* sealed adjustable (15), sealed non- 
adjustable. Positive acting for operation to 
600°F. Rated at 15 amps at 115 VAC, 4 amps 
at 230 VAC. Screw terminals. Bulletin 7000. 


16, TYPE W* adjustable (16), or non-adjustable. 
Snap action bimetal strip type for operation 
to 300°F. Rated at 5 amps at 115 VAC, 3 
amps at 230 VAC. Screw or nozzle mountings; 
spade, solder or screw terminals. Bulletin 4000. 


17, TYPE H{ adjustable. Positive acting for fry 
pans, skillets, sauce pans, etc. Fail-safe, open 
in low to 500°F in high. Rated at 1650 watts 
at 115 VAC. Bulletin 10,000. 


18, TYPE D* automatic (18), or manual reser. 
For laundry dryers or other surface and warm 
air applications. Snap acting disc type U.L. 
approved for operation to 350°F. Open or 
enclosed styles. Rated at 25 and 40 amps at 
120-240 VAC. Screw or spade terminals. Bul- 
letin 8000. 


Ilustrations, for general information only, 
do not necessarily show size comparisons. Fully 
dimensioned and certified prints on request. 
Manvfacturer reserves right to alter specifica- 
tions without notice. AA-7230 


*Reler to Guide 400£0 for U.L. or C.S.A. approved ratings. 
TPatent Applied For. 
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ROBERT W CARSON managing editor Let s t Organized 
ROBERT E ABBOTT senior associate editor 
RICHARD M KOFF senior associate editor When our Allied armies dropped 
JOHN KOLB associate editor paratroopers m ] Trance prior to the 
NICHOLAS CHIRONIS associate editor invasion of Normandy , a se med 
FORD R PARK associate editor 
ROBERT S PRENTISS associate editor I D 1H ° tl , } k 
ANNESTA R GARDNER associate editor im _— calgon a an 
WILLIAM GILMAN associate editor D-Day, the Sixth of June, 1944, 
FRANKLIN D YEAPLE associate editor (McGraw-Hill, $4.95) 
JOSEPH J KELLEHER associate editor ribe | ; , : 
DOUGLAS C GREENWOOD associate editor scnibes how paratroopers were 
dropped _helter-skelter:—in _ the 
BENEDICT A LEERBURGER, JR assistant editor wrong place—sw imps that were 
PHYLLIS B SWEED assistant editor thought to be solid lands; and 
DORA K MERRIS assistant editor . 

HERBERT KEE assistant editor the wrong time. Fortunately, as 
CHARLES J LYNCH assistant editor mixed-up 
T M HAGGERTY assistant editor 


as though everything went wrong. 


he de- 


as the organized mass 
drop turned out, the Germans were 


JACK MEYER Los Angeles set back by an old-fashioned tactic 
SETH PAYNE Washington break up the other fellow’s or- 

ganization. Whenever an Allied soldier saw a telephone wire, he 
RI ; 
ae cut it; when he saw a courier on a bike, he killed him, Each 
E G LOADER associate art director “é 
ANGELA M GIACIN assistant German outpost was thereby isolated. The organization of the 
German High Command was separated into hundreds of inde 


NORMA J VAN NESS production supervisor " 
» , > , a < Te Wi I confu ion, 
LILLIAN M WITHAM assistant pendent segments. Without organization, there is first ¢ ) 


then chaos, finally defeat and surrender. 


JOSEPH KERR consulting editor One of the prime laws governing any military operation is the 
SOSESS 'E CRUCIIGR consulting editer necessity of thorough organization. Actually, our earliest organiza 


lag Te ‘ ary, for even in Caesar’s time tl 
DEXTER KEEZER director, economics dept hon diagrams won probabl military, for eve ‘ ; vs 
GEORGE B BRYANT, JR Washington Roman legions were thoroughly developed. They were not the 
DONALD MacDONALD Detroit first, but certainly one of the most effective proofs of what orgam 
WILLIAM G MELDRUM Cleveland | se t 9 1 rabbl tter how 
STEWART W RAMSEY Chicago zation can do against an unorganized rabble no matter h 
MARGARET RALSTON Son Francisco courageously led. Until recently, most of our manufacturers had 
JOHN KEARNEY Los Angeles a more or less typically military, massed setup, relatively uncom 
MICHAEL J MURPHY Los Angeles : . : ’ 

RAY BLOOMBERG Seattle plicated. Early engineering departments followed the same pattern; 
CHARLES T DIXON, JR Atlanta 


many still do. For these, diagramming was unnecessary; the boss 
KEMP ANDERSON, JR Dallas 


was boss. But at the same time that military leaders discovered 
- y - - y ‘ ) < 

JOHN WILHELM director, world news the combat group, industry discovered the project group—a formal 
JOHN TUNSTALL London name for something that had existed informally for years as the 


JOHN SHINN London “gang”, in which each member had a specialist skill and a function 
ARTHUR ERIKSON Paris ™ 

Ginis 08 GANS helen rhe postwar rise of R & D, with central research laboratories 
RAYMOND SHAH Zurich 

ROBERT GIBSON Moscow military contracts and the dawning Age of Space, miniaturization, 
ONNIC M MARASHIAN Beirut 

PETER WEAVER Mexico City electronics, solid-state physics—all these now affect the actual form 
JOHN PEARSON Coracas 
pli yg his organization diagram, and almost continually 

SOL SANDERS Tokyo l'o find out what changes are being made, and what the results 
JOHN YAMAGUCHI Tokyo 


high engineering content in products, skilled-manpower problems, 


of many engineering organizations. Everybody seems to be changing 


are, Chief Editor Tangerman has been talking with engineering 


executives of plants of all types from coast to coast, and surveying 
STANLEY J ALLING associate publisher ~ . 
PHILIP G WEATHERBY advertising sales manager others by mail—a total of 50 or more. The result is our Special 
P F PRITCHARD manager, market research CONTINUED ON PAGE 7) 
ROBERT C MATTOON, circulation manager 
C C KANE reader and service manager 
RUSSELL T DOUGLAS business monager 
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ALLEN-BRADLEY 


REVERSING 
DRUM 
SWITCHES 
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... Styled to match the most 
modern production machines! 
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Inside and out—this Allen-Bradley drum switch 
is all new. Its trim, modern lines and attractive 
die-cast aluminum handle will give your produc- 
tion machines “up-to-the-minute” styling. 


one 


‘ 
\ 


oe 
Ln 
+= +44 ¥ 
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But there is more than beauty to this new 
switch. The rugged switch mechanism is a self- 
contained unit—independent of the enclosure. 
Misalignment and binding cannot occur. The base 
mounts directly on machine surfaces—without 
using spacers. And with the wrap-around cover 
removed, terminal screws are exposed for fast 
wiring—from the front. Changeover from mo- 
mentary to maintained contact operation can be 
made in seconds. Investigate this new “leader” in 
its field. Send for Publication 6091. 


ALLEN -BRADLEY 


Quality Motor Control Allen-Bradley Co., 1329 S. First St., Milwaukee 4, Wis. 


In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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Interesting to Note . . . conse 


Report beginning on page 47. In it are a couple of 
dozen actual organization diagrams, each with a descrip- 
tion, plus some general comments on the problems and 
some specific suggestions. Most of the diagrams were, 
however, described by their sources as “still in process of 
change.” Thus the title’s “in transition” and the fanci- 
ful organization diagram en mobile as developed by Art 
Director Rooman. 

It is an eloquent sign of the times that the final session 
of the forthcoming Design Show in Philadelphia, May 
25-28, is devoted to the organization and the engineer. 


Power for 16th Century Grinding 


When the 20th century design engineer thinks of a 
power source to run the machine he’s planning, you can 
bet the illustration below will offer him little help. How- 
ever, when this drawing first appeared in Agricola’s De 
Re Metallica (1556), it showed the metal worker some 
of the various ways to power a grinding mill. For some 





unknown reason, a 
water wheel, the 
most common 
source of power 
during the 16th 
century, is not 
shown. The goats 
are on a treadmill; 
and although Agri- 
cola recommended 
that animals be 
blindfolded _ these 
goats can see where 
they’re going. Wa- 
ter, wind and ani- 
mals were not the 
only power source 
for driving gears. 
Slaves were com 
monly placed on a 
disk with cleats and 
ordered to keep the wheels turning. 

In the upper left-hand corner, ore is being ground 
by hand. Although metal powders had not yet found 
applications similar to those described on page 82, they 
were an important step in the process of precious 
metal extraction. Here, the ore is first put through the 
hole of a millstone. It drops down onto a second stone 
and is crushed and pulverized. The powder is then 
washed or brushed out and prepared for further refining. 








Cream of the Crop 


Cows roaming the streets of New York were not un- 
common in the early 1900s. In fact the term swill dairies 
originated in an attempt to describe the operation of 
some “city farmers.” Because good grazing land was 
not easily obtainable, cattle were fed on the discarded 
mash from local breweries. Not only was the milk likely 
to taste like last night’s nightcap but there was the 
ever dangerous possibility of contracting smallpox o1 
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cow pox. When some of the larger dairies on the out 
skirts began shipping milk to New York in 1842, they 
found great resistance because the country milk tasted 
“funny” and there was always a thick yellow scum 
(cream) on top of the can. 

The value of cream, to all but early New Yorkers, had 
long been realized. In fact, one of the big problems 
among dairymen was how to separate the cream from 
milk without waiting hours for the cream to rise. In 
1877, a Swede, Carl Gustav Patrik De Laval, read 
about a German invention that used centrifugal force 

De Laval took this concept, improved it, and soon had 
a centrifugal separator ready for demonstration. His 
big problem was equipment breakdown at certain speeds. 
This was solved by designing the shaft flexible enough 
to deflect when the disk was running at high speed, so 
the wheel would revolve around its own mass center 
instead of the geometric center. We have come a long 
way in the design of high-speed rotating elements since 
De Laval’s early separator. One new development, pic 
tured on page 80, shows how mass inspection of turbine 
blades can be accomplished optically. 


Bridge for Boats 


rhere is nothing unusual about a bridge crossing a 
river but when the bridge is built for boats, it creates 
some interesting problems. Originally, the French pont 
canals were constructed to eliminate the pair of locks 
necessary when a canal had to cross over a river. ‘The 


Courteay ; Robert Huffmar 
pont-canal pictured here is at Liverdun, France, neat 
Nancy. It was built a little over a century ago when bridg: 
designers liked masonry construction. Whatever its archi 
tectura! merit, masonry for a water-carrying structul 
causes trouble—it leaks. In the heat of summer, th¢ 
arches expand and compress; in the winter contraction 
occurs. Leaks quickly result. 

In 1898, French designers built a 1962-ft pont-canal 
out of steel over the Loire. It solved the leak problem 
but created others. Unless wide enough to handle two 
barges (and most are not), such a bridge is a bottlenech 
that imposes one-way traffic—upstream in the morning 
downstream in the afternoon. As with most fluid columns 
(see p 71), the piston effect of a barge passing through 
a narrow trough throws heavy loads on locks that may 
be near the bridge. In the winter, any ice that forms 
must be broken away along the entire length of the bridg 
or disaster might result —Benedict A Leerburger Jr 
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Who counts ’em? 
CAMBRIDGE does 


.. . because exact mesh count and mesh 
size are the trademarks of Cambridge 


INDUSTRIAL WIRE CLOTH. 


But, quality isn’t the whole story. When 
you call Cambridge for industrial wire 
cloth, you also get service . . . prompt 
answers to your inquiries . . . quicker 
deliveries . . . and an experienced Field 
Representative who follows up your order 
to make sure our product is giving you 
the best possible service. Let us quote 
on your wire cloth needs. We manu- 
facture wire cloth from any metal or 
alloy—including titanium— in nine basic 
weaves. Very likely, we have what you 
require in our warehouse right now. For 
samples or more information, call your 
Cambridge Field Engineer...he’s listed in 
the yellow pages under “Wire Cloth’’. Or, 
write for FREE 94-PAGE CATALOG. 


The Cambridge 
Wire Cloth Co. 


Department P e Cambridge 5, Md. 





Manufacturers of Wire Cloth, 
Metal-Mesh Conveyor Belts, Wire Cloth Fabrications 
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(SITS ECONOMY SEALS 


FOR HIGH-VOLUME COMMERCIAL USE 


Economy is usually a primary con- 
sideration in high-volume com- 
mercial sealing applications. The 
Gits Commercial Seal Division 
specializes in design and manvu- 
facture of these and other seals 
for just such applications — with 
this economy requirement in mind. 


MARK VI 


For all types of water pumps. Useful 
in high-volume appliance and do- 
mestic water pump sealing applica- 
tions. Rugged, durable, efficient. 
Specified where performance must be 
combined with economy. 


STYLE SGU 


A factory-assembled unit-type seal 
for household appliance manufac- 
turers and other small-budget users 
— Disposal Machines, Washing Ma- 
chines, Refrigerators. 


Plus 


these and other seals 
for standard 


INDUSTRIAL APPLICATIONS 


rr 


UNIT SEAL 


A complete packaged sealing 
unit containing both rotating 


Write for 
detailed data 


G 


and stationary seal faces en- 
closed in metal housing. Used 
on Speed Reducers, Gear Motors 
and many other types of Power 
Transmission Equipment and 
Machine Tools. 


IT'S 8205. Mrc.co. 


STYLE DPC 


An extra-rugged carbon- or 
bronze-faced seal, for more 
compact installation in heavy 
machine tools and other indus- 
trial machinery. 


COMMERCIAL AND INDUSTRIAL SEAL DIVISION 
1838A South Kilbourn Avenve © Chicago 23, Illinois 


Specialists in Lubricating Devices and Shaft Seals for Almost Half-A-Century 





Albany 1, N. Y. 


Eastern Metals Warehouse, Inc. 


Albany 89-3281 


Birmingham 5, Ala. 
Allegheny Ludium Steel Corp. 
FAirfax 2-0548 


Buffalo 7, N. Y. 
Brace-Mueller-Huntley, Inc. 
Victoria 8700 


Cambridge 38, Mass. 
Achorn Steel Company 
UNiversity 4-8080 


Charlotte 1, N. C. 
Edgcomb Steel Company 
FRanklin 5-3361 


Chicago 372, ill. 
Allegheny Ludium Steel Corp. 
LAfayette 3-8650 


Chicago 32, Ill. 
U. S. Steel Supply Div. 
BRunswick 8-2000 


Cincinnati 1, Ohio 
Allied Abrasives & Tools, Inc. 
MUlberry 1-2222 


Cleveland 3, Ohio 
Allegheny Ludium Stee! Corp. 
UTah 1-0500 


Dallas 22, Texas 
Peery Stee! Company 
FEderal 1-4354 


Dayton 4, Ohio 
Allegheny Ludlum Steel Corp. 
BAidwin 2-8386 


Denver 16, Colorado 
Union Supply Co. 
AMhurst 6-2292 


Detroit 20, Mich. 
Allegheny Ludlum Steel Corp. 
JOrdan 4-6900 


Flint 1, Mich. 
Hall Steel Co. 
CEdar 4-6672 


Grand Rapids 8, Mich. 
Good Steel Service, Inc. 
CHerry 1-4425 


Hartford, Conn. 

L. L. Ensworth & Son, ne 
CHapel 9-7791 

Houston 1, Texas 

Peden Iron & Steel Co. 
CApital 2-2121 

Indianapolis 1, Ind. 

Allegheny Ludlum Steel Corp. 
MElrose 2-6521-2-3 

Kansas City 6, Mo. 

Steel Sales & Equipment Co. 
Victor 2-3457 

Los Angeles 22, Calif. 
Allegheny Ludlum Steel Corp. 
RAymond 3-1181 
Milwaukee 12, Wisc. 
Allegheny Ludlum Steel Corp. 
WOodruff 4-3500 
Minneapolis 10, Minn. 

Junger Steel & Supply Co. 
WAlnut 7-8080 
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New York 17, N. Y. 
Allegheny Ludium Steel Corp. 
MUrray Hill 2-0369 


Philadelphia 34, Pa. 
Edgcomb Steel Co. 
GArfield 3-6300 


Pittsburgh 30, Pa. 
U. S. Steel Supply Div. 
FAirfax 2-4200 


Rochester 1, N. Y. 
Brace-Mueller-Huntley, Inc. 
COngress 6-6560 


San Francisco 7, Calif. 
Allegheny Ludlum Steel Corp. 
GArfieid 1-1804 


Bridgeport & Shelton, Conn. 
Trico Manufacturing Co. 
DRexel 8-2633 & REgent 5-3306 


St. Louis 8, Mo. 
Allegheny Ludium Steel Corp. 
JEfferson 3-6700 


Springfield 1, Mass. 
Allegheny Ludium Steel Corp. 
REpublic 4-4996 


Syracuse 1, N. Y. 
Brace-Mueller-Huntley, Inc. 
HOward 3-3341 


Worcester 8, Mass. 
Pratt and Inman 
Pleasant 6-9592 


York, Pa. 
Edgcomb Steel Co. 
47-1411 


for warehouse 
service, 
technical help 
on tool 

steels 


call 
Allegheny 
Ludlum 


Warehouses stocking Allegheny Ludlum's Tool and Die Steels 
are located conveniently throughout the country. There’s one 
near you. Jot down its phone number and call the next time 
you have a problem or need steel. 


Allegheny Ludlum stocks a complete line of tool steel sizes and 
grades. Call your nearest A-L representative; you'll get quick 
service and counsel on such problems as heat treating, machining, 
grade selection, etc. Or write for A-L’s publication list which 
gives full data on the more than 125 technical publications offered. 
They'll make your job easier. 

ALLEGHENY LUDLUM STEEL CORPORATION, Oliver 

wsw72es(4s0) Building, Pittsburgh 22, Pa. Address Dept. PE-17 


ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country... Check the yellow pages 


every grade of tool steel... every help in using it 
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the story—why so many of 


today’s designs 
call for 


T Silent Chain’ 


‘i “You can count on 
When it comes to Silent Chain for designs ox 
_, speed, we find Link-Belt i" calling for accurate timing. , “Silent Chain can be 
Silent Chain is tops. lt often Here Duplex Type co- installed on extremely short 
operates at rates over ordinates shafts on centers at ratios as high as 10 
4000 fpm . a dryer.” 4 to-1, with resulting space 
: economies.” 


“Link-Belt Silent “You can specify “In 
Chain delivers better- Link-Belt Silent Chain 
than-98% efficiency on large or confidently under all conditions 
fractional hp designs... is —heat, cold and humidity 
lower in ultimate cost.” have little effect on it.” 


close quarters, 

as in this belt sander 

pitch Silent Chain permit 
built-in drives, compact 
housings.’ 


FULL DETAILS on Link 
Belt Silent Chain are 
offered in 88-page Book 
2425. Get your copy 
from your Link-Belt 
office Look under 
CHAINS in the yellow 
pages of your phone 

book 

SILVERSTREAK SILENT CHAIN DRIVES 

See our exhibit, Design Engineering Conference, Convention Hall, Philadelphia, May 25-28, Booths 436-438. 
LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt 


Factory Branch Stores and Distributors in All Principal Cities. Export Office, New York 7 
Scarboro (Toronto 13); South Africa, 


Plants, Sales Offices, Stock Carrying 
Australia, Marrickville (Sydney); Brazil, Sao Paulo: ¢ 


inada 
Springs. Representatives Throughout the World 
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Oil Seal Selector Chart 








The data given below indicate, for most common applications, 
the type of oil seal that will operate best under given conditions. 
Where one or more parameters are extreme, modified or special 
seals may be required. For engineering help or availability de- 
tails, call the nearest National Seal Engineer. Look under Oil 
Seals, in the Yellow Pages. 

50,000 series 450,000 series 


Micro-Torc Syntech 
Leather Synthetic 


410,000 series 
Syntech 
Synthetic 





MATERIAL SEALED 


Mineral base oils 


and greases are most common materials. Availability of lubricant, criticalness 


of service, and cleanliness strongly influence construction choice. National Micro-Torc leather 
seals are recommended for grease and oil applications and particularly where semi-starved 
lubricant conditions may exist. For oil and fluid ‘‘zero leakage”’ service Syntech seals are normally 
considered. For applications involving both ‘zero leakage’ and heavy dirt conditions, the user 
may wish to consider dual lip Syntech seals. 





SHAFT SPEED 


Prime factor in seal selection. Governs all other factors. Shown in FEET PER MINUTE AS SLOW, 
MODERATE, HIGH. 


Slow 
Moderate 
High 


0 to 800 
800 to 1500 
1500 to 2000 


0 to 1000 
1000 to 2000 
2000 to 3000 


0 to 1000 
1000 to 2000 
2000 to 3000 





TEMPERATURE 


LIMITS OF. 


Limits shown are points where sealing 
sealing under extreme temperature conditions, special compounds 


Continuous 
Intermittent 


material or medium sealed becomes ineffective. For 


can be employed. 


—65° +225 
—60° +250 


—65° 
—65° 


—65° 
—60° 


+200° 
+225° 


+225° 
+250° 





PRESSURE 


MAXIMUM PSI 


Conventional oil seals are not pressure seals. Where pressures above 
employed or pressure against sealing lip relieved. 


seals should be 


Slow 
Moderate 
High 


those shown exist, special 


15 10 10 
10 7 7 
5 5 5 











SHAFT FINISH 


MAXIMUM 
MICRO INCHES 


Fineness and typ 
value affect seali 


Slow 
Moderate 
High 





and leads as well as RMS 
finishes with concentric finish marks are preferred. 


25 25 
20 20 
20 20 


e of finish, direction and spiral of finishing marks 
ng. Polished or ground 


25 
20 
20 





SHAFT HARDNESS 


SUGGESTED 
ROCKWELL 


Although shafts a 


s soft as cold rolled steel can be sealed successfully, hardness of C20 Rockwell 


or greater is preferred. Fluid starvation, abrasives and high surface speeds require hard shafts. 


Abrasives 
No abrasives 


above C-45 
above B-80 


above C-45 
above B-80 


above C-45 
above B-80 





SHAFT TO BORE 
MISALIGNMENT 


TOTAL 
INDICATOR 


Fixed misalignme 


of seal. Becomes more severe as speed increases. 


Slow 
Moderate 


nt of center of shaft rotation with bore center. Concentrates wear at one side 


.010 
.005 
.005 


.015 
.010 
.010 


.015 
.010 
.010 





High 











SHAFT RUN-OUT 


TOTAL INDICATOR 
RPM 


Oscillating non-concentricity between shaft and bore centers (also eccentricity or shaft whip). 


Run-out should b 


0-800 
800-2200 


e kept to absolute minimum; creates difficult sealing problem. 


.010 .025 
.005 .020 


.025 
.020 








2200-4200 





.003 015 





12 


Div 


ATIONAL SEAL 


ision, Federal-Mogul-Bower Bearings, Inc. 


General Offices: Redwood City, California 
Plants: Redwood City and Downey, California 
Van Wert. Ohio 


CIRCLE 109 READER SERVICE CARD 
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MOTORS 





Easy access terminal box 














. DuPont Mylar® slot 
cell insulation 


. Lightweight, die-cast 
aluminum end heads 


. Dependable, silent 
centrifugal switch 


5. Precision die-cast 
aluminum rotor 


6. Choice of sleeve or 
fully sealed ball bearings 
7. Precision machined 
rigid steel shell 


8. Choice of rigid, 
resilient or face mountings 


R & M Fractional Horsepower Motors are packed 
with Competitive Advantages for your product! 


RosBins & Myers “Model R” fractional HP motors, avail- 
able in NEMA frames 56 and 48, are engineered and 
manufactured to give your product every possible com- 
petitive advantage so far as power is concerned. Each 
design detail results in superior performance and long 
trouble-free life, even under the severest operating condi- 
tions. They are smaller due to a more efficient ventilating 
system and lighter because of new applications of aluminum, 
steel and copper. 

You have wider design versatility too, because they are 
available off-the-shelf in a broad choice of bearings, mount- 
ings, ratings, speeds and electrical characteristics. 

These up-to-date design features, coupled with careful 
quality control at each manufacturing step, give you a 
modern motor you can rely on for all your powering needs. 
Also, if your needs indicate a custom designed motor Rob- 
bins & Myers welcomes the opportunity to discuss your 
quantity requirements. 

Learn all about the many advantages R&M motors offer 
you by writing today for Bulletin 450 PRE 


*DuPont registered trademark 


ROBBINS & MYERS, INC. 


motors, household fans, Propellair industrial fans, hoists, Moyno industrial pumps 
SPRINGFIELD, OHIO - BRANTFORD, ONTARIO 
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Philadelphia Gear 
announces... 


a major breakthrough to new standards in precision grinding of 
speed reducer gearing ...So advanced that conventional standards 
of accuracy have suddenly become out-of-date. So significant that 
you can solve drive problems you could never solve before... 
because you get engineering advantages that have never been 


available before. 


IMPROVED ACCURACY 
For the first time, standard commercial 
speed reducers are available with gear 


ing of master gear quality 


LONGER LIFE 


Extreme accuracy of profiles, profile 
spacing and surface finish completely 
eliminates ‘“‘running in’ periods and 


resulting wear on gearing. 


REDUCED BACKLASH 

Precision ground gearing means re- 
duced backlash for reversing drives... 
plus uniform backlash where precision 
of movement is important. 





100% INTERCHANGEABILITY 


Duplicate units or spares can be in- 
stalled with original manufacturing tol- 


erances duplicated exactly. 


SPACE AND WEIGHT SAVINGS 


Use of harder materials plus reduced 
load factors save weight and space 
without sacrificing performance charac- 
teristics. 


REDUCED VIBRATION 
Reduced tooth to tooth errors, accumu- 
lated pitch errors and total composite 


errors give smoother contact. 





HIGHER SPEEDS 


Dynamic load factors are materially 
reduced Reducers can operate at 
higher speeds . . . have increased load 
carrying capacity. 





REDUCED NOISE 

For any application where low sound 
levels are important, gearing noise is 
no longer a controlling factor. 


Write today for complete information 





IMPROVE YOUR PRODUCT 
Philadelphia precision gear drives may 
give your product the years-ahead com- 


petitive edge you've been looking for. 


philadelphia gear drives 


PHILADELPHIA GEAR CORPORATION 


Erie Avenue and G Street * Philadelphia 34, Pennsylvania 


Offices in all Principal Cities * Virginia Gear & Machine Corp., Lynchburg, Va. 
INDUSTRIAL GEARS & SPEED REDUCERS © LIMITORQUE VALVE CONTROLS © FLUID MIXERS © FLEXIBLE COUPLINGS 


14 CIRCLE 111 READER SERVICE CARD PRODUCT ENGINEERING * May 11, 1959 





THE PEOPLE WHO KNOW 


DEPEND ON THE PEOPLE WHO KNOW 


Every foot of GM Steel Tubing takes shape right here under 
the watchful eye of Dick Spears and his staff. Among other things, 
HE TAKES YOUR they supervise the steam cleaning of every steel strip from 


which GM Steel Tubing is formed. ‘Then cleanliness is 


TUBING PROBLEMS safeguarded by keeping these strips free of outside contaminants. 
TO THE CLEANERS! In addition, the atmosphere in which the tubing is annealed is 


controlled to assure specified ductility requirements. Extra 
work? Sure it is. But Dick enjoys every minute of it. He knows 
that when his job is done he has helped produce the cleanest 
tubing you can buy. Put some on test today. See why GM Steel 
Tubing leads in refrigeration sales . . . by miles. Rochester 
Products Division of General Motors, Rochester, New York. 


SEE SWEET'S CATALOG 1a/Ro 


STEEL TUBING 


AMERICA’S LARGEST MANUFACTURER OF REFRIGERATION TUBING 
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This late model emission-type spectrograph can give direct dial readings on as 
many as 20 different chemical elements in testing the composition of a special 
steel alloy. 


Latest laboratory equipment speeds 
quality control at Standard 


Installed in the Metallurgical Laboratory at Standard Steel Works 
are the latest scientific testing instruments for the most accurate 
and rapid testing of steels in all stages of production. Samples are 
delivered by pneumatic tube from melting furnace to laboratory in 
90 seconds. Using the spectrograph pictured above, analyses can be 
determined in 14 minutes, saving hours of time over older methods. 


Standard’s recently installed electric furnace and vacuum 
degassing equipment assure delivery on special alloy products 
in the shortest possible time. Standard’s quality control proce 
guarantees that your most exacting requirements will be met. 
Write Dept. 4-E for details. 











There is a specific refraction index to fluores- 
cent X-rays for each metal, and this latest, 
most interesting use of them is employed to 
determine the composition of certain stainless 
and other high-alloy steels. 


Standard Steel Works Division QR) 


BALDWIN :- LIMA: HAMILTON <>; 


BURNHAM, PENNSYLVANIA Rings ¢ Shafts « Car wheels ¢ Gear bianks ® Flanges ® Special shapes 
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FOR HEAVY LOADS 
IN LIMITED SPACE 


iiek-me-Gel-S. 4-1) come dal mmol-t-ii-lal-1ae-Mmolil-laslaal- mmr) 


Hiy- ROLL 


ROLLER BEARINGS 


HOW YOU CAN CARRY 


when you design 
with 


me YATE 


cylindrical 
bearings 


FOUR WAYS HYATTS CAN HELP SAVE SPACE 


1 Because of HYATT Hy-Roll bearings’ inherently 
greater load capacity, you can often reduce en- 
velope dimensions by carrying a given load on 
a smaller series or smaller shaft size HYATT, 
compared with other types of bearings. 


2 When bearing length is the critical factor, you 
can often reduce it by substituting a HYATT 
Hy-Roll bearing which has greater load carrying 
capacity for a given roller length. 


3 If a larger, more rigid shaft is required without 
increasing the size of the housing bore, a HYATT 
Hy-Roll bearing with separable inner race will 
often solve the problem. By eliminating the inner 
race and operating the bearing rollers directly on 
the hardened and ground shaft, the space usually 
occupied by the inner race becomes available for a 
shaft of larger diameter. 


4% Similarly, when space limitations make it nec- 
essary to reduce the diameter of the housing bore 
without decreasing shaft diameter, a HYATT Hy- 
Roll bearing with separable outer race is the answer. 
By eliminating the outer race and operating the 
bearing rollers directly on the hardened and 
ground bore, you can save the space normally 
occupied by the outer race. 


ee ee ee 
NO BEARINGS CARRY RADIAL LOADS LIKE CYLINDRICAL 
om gmne Re A RENN ac a eee | 1 i 





ORE LOAD IN LESS SPACE 


DESIGNER’S DILEMMA 


ne of the problems facing design engineers more 
d more frequently these days is the result of two 
ntrary trends in modern machine design. On one 
nd, higher horsepowers require heavier shafts and 
impose greater radial loads on bearings. At the same 
ime there is continual pressure to reduce envelope 
d housing dimensions, to save space and weight 
wherever possible. The only answer is to find bearings 


which will carry more load in less space. 


THE ANSWER: CYLINDRICAL BEARINGS 


It is a well-known (though sometimes overlooked) 
fact that the geometry of a cylindrical roller bearing 
results in inherently greater radial load-carrying capac- 
ity than any other type can offer, simply because 
there is a larger area of contact between races and 
rollers. Most designers are also aware that straight 
cylindrical bearings provide the lowest roller bearing 
friction characteristics because this type most closely 


approaches true rolling action. 


OVERHUNG PINION IN LIFT TRUCK TRANS 

MISSION: (Figure 1) HYATT Hy-Roll Type TS 
provides the load-carrying capacity so necessary in 
this heavily loaded position. By eliminating the 
separable inner race, it was also possible to use a 
larger, more rigid pinion shaft without disturbing 


the boundary dimensions of the bearing. 


ELEVATOR SHEAVE: (Figure 2) In applications 
such as this which require heavy load-carrying 
capacity, long life and quiet operation, HYATT 
Hy-Roll Type R-WB has proved extremely suc- 
cessful. This is also an excellent example of sta- 
tionary shaft application where cylindrical bearings 


provide dependable end location. 


FLOATING HERRINGBONE PINION IN PU) 

(Figure 3) Here HYATT Hy-Roll Type A-TS 
provides great load-carrying capacity in limited 
space, plus the all-important “free lateral” move- 
ment necessary to enable the herringbone pinion 
to track in its proper location. Note also that 
spacer is a standard HYATT inner race which 
provides a hardened and ground surface for the 


seal, very simply and economically. 


BEARINGS... AND NOBODY KNOWS THEM LIKE HYAT? 





YOU CAN DEPEND ON 
THE ADVICE OF YOUR 


Hyarr 
SALES ENGINEER 


Mere Valo Mi ial mol -t-la lal: p- 
he recommends! 


Quality somos Quality cownousn 


HYATT pioneered the cylindrical roller bearing two-thirds The most modern electronic feed-back control of grinding 
of a century ago, and today HYATT engineers draw on this operations, extremely close control of internal diameters and 
unequalled fund of accumulated know-how to design superior clearances, and uncompromising standards of final inspection 


performance into every HYATT Hy-Roll Bearing. assure longer life for every HYATT Hy-Roll Bearing 


HYATT originated carburized inner races which permit Ultrasonic testing equipment helps main- 
heavy interference fits and eliminate holding devices. tain HYATT quality in critical applications. 


— 


Remember these BU/LT-/N Hyams Benefits: | 


e Higher radial load-carrying capacity, size for size e Minimum space requirements Pw 


« Omitted races are optional « Shaft location without sacrificing capacity 


e Easier assembly and disassembly « Heovier press fits simplify retainment 


THE HEAVIER THE LOAD THE MORE YOU NEED... 
= 


> al 





THE RECOGNIZED LEADER IN CYLINDRICAL BEARINGS GM) 
| GENERAL 


td 


Wy, my Hiy-ROLL BEARINGS 
FOR MODERA! IA DUSTRY 


HYATT BEARINGS DIVISION e GENERAL MOTORS CORPORATION e HARRISON, NEW JERSEY 





DEVELOPMENTS TO WATCH... 


Another up-and-coming metal . 


. of the Jet and Atomic Age is yttrium. Like 
scandium, now receiving government R & D sup- 
port (PE—Jan 19 59, p 13), yttrium was just a 
laboratory curiosity for years. Now, though, it’s 
becoming available in appreciable quantities and its 
electrical, mechanical and nuclear properties are 
attracting a good deal of attention. Yttrium “gar- 
nets” are under test in microwave amplifiers and 
infrared detectors (PE—Jan 27 ’58, p 14); and the 
metal itself is being considered for a number of air- 
craft and nuclear applications, as well as for metallur- 
gical use (PE—May 4 ’59, p 7). 

In many ways, yttrium (element 39) resembles 
both scandium, near which it stands in the periodic 
table of elements; and the rare earths, with which it 


is generally found in nature. (It is the atomic energy 
program’s need for the rare earths that explains 
yttrium’s sudden availability. ) 

Like scandium, yttrium has a melting point in 
the carbon-steel range (about 2800 F). Its specific 
gravity is 4.5—very close to that of titanium. 
Nuclear properties are excellent. Yttrium’s thermal 
neutron absorption cross-section is only 1.4—com- 
parable to that of zirconium. Yttrium also forms 
high-melting oxides which rival the oxides of mag- 
nesium and beryllium in stability. 

Today, half a dozen companies are ready to supply 
both the oxide and the pure metal; and single-crystal 
yttrium-iron oxide “garnets” can be obtained com- 
mercially in sizes to 0.040 in. and weights to 2 gm. 


More-effective corrosion inhibitors . . . 


. . are promised by studies underway at government 
as well as industrial laboratories. 

Researchers at Rock Island Arsenal report, for 
instance, that commercial VCI compounds (volatile 
corrosion inhibitors) incorporated in lube oils will 
protect metal above the oil level as well as areas 
covered by the oils. Furthermore, VCI compounds 
in oil promote water displacement and aid in neu- 
tralization of hydrobromic acid. Thus they offer a 


A differential pressure gage for 
use with corrosive fluids . . . 


. at temperatures to 400 F or more has been de- 
signed at Argonne National Laboratory. Essentially, 
it’s a dual unit so arranged that the test fluid is in 
contact with one side of each bellows (see diagram); 
and it is designed to permit rapid and accurate adjust- 
ment simply by changing the calibrated springs. 
Furthermore, the signal can be transmitted to a 
remote location; and the instrument can be used 
as an absolute gage by connecting one bellows to 
the fluid system; the other to a source of gas and a 
pressure indicator. 

By making all parts of the same metal as the 
bellows, its designers say, drift caused by differen- 
tial expansion is eliminated. Likewise, the unit is so 
arranged that its spring constant is determined as 
far as possible by the compression springs rather than 
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number of advantages for use with ferrous metals. 
On the debit side, though, is the finding that VCI 
compounds tend to erode cadmium and magnesium 
and have an adverse effect on sealing and gasketing 
materials. 

A report on one phase of this investigation, in- 
cluding a series of tests for evaluating corrosion 
inhibitors, is available from OTS, Dept of Com- 
merce, Washington DC (PB 151 122, 59 pp; $1.75). 
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Differential transformer 
Saat te LS a 


New pressure gage incorporates two bellows, connected 
by a central threaded rod which also carries the core of 
the transformer. Dual outlets at each end are provided to 
facilitate cleaning of the unit. 


by the bellows themselves, thus bypassing the prob 
lems of bellows hysteresis. 

Most of the components, including the differ- 
ential transformer and a multichannel indicator, 
are standard commercial units. 





DEVELOPMENTS TO WATCH... 


Super-pure aluminum has been prepared .. . 


. at P R Mallory’s research laboratory; and it’s 
providing a few surprises. This material, with metal- 
lic impurities held to less than 3 ppm and carbon 
to less than 5 ppm, shows “considerable improve- 
ment in corrosion properties in alkaline and vari- 
ous acid solutions.” However, in water under pres- 
sure at 400 F (a common condition in nuclear 
reactors), it deteriorates rapidly. 

At last week’s Electrochemical Society meeting, 


R R Haberecht of Mallory described the method 
used to produce this super-pure metal—a combina- 
tion of zone refining and vacuum melting, with 
99.99% Al as starting point. Compared to 99.99% 
Al, he says, the new material shows the expected 
decrease in hardness, and it’s also lower in strength. 

(Note: For news of Russian claims and plans in 
regard to high-purity aluminum, see PE—Apr 6, 
p 11.) 


Silicon alloys can replace beryllium . . . 


. . in spotwelding electrodes and other applications 
requiring a deoxidized metal with high electrical 
conductivity and hardness, Italian engineers claim. 
They've developed two new alloys; one in which 
silicon (0.48%) simply takes the place of beryllium 
in a standard Cu-Co-Be electrode material; the 
other in which 0.12% Si and 0.70% Cr are com- 
bined with Cu. 


Both alloys, the Italians say, show an electrical 
conductivity better than 50% that of electrolytic 
copper, and a Brinell hardness of 10-220 after heat 
treatment (at 1680 F for 1-2 hr; followed by quench- 
ing and aging at 930 F for 2 hr). Furthermore, they 
are easy to produce, and do not require deoxidizers in 
the relatively large amounts needed for the beryllium 
composition. 


Heat distortion of micrometer screws... 


. may be greater than is normally assumed, says 
the Australian Defence Standards Lab. Engineers 
there have been measuring the increase in length 
that occurs when micrometer screws are heated, even 
by such minor friction as that involved in turning 
them. The heat so generated may often cause a 


Self-adjusting fasteners for 
wood and metal ... 


. . have been developed by Owens-Corning and 
E, S Products Co. 

O-C was seeking a fastener that could compensate 
for differences in thickness of roof decking and in- 
sulation; but the design itself should have much 
broader application. As the diagram indicates, the 
movable head rides down when pressure is applied, 
then snaps back when it’s released. The nail for 
wood has a smooth shank; the one for metal is 
grooved, as in the illustration. Initial production will 
be in the 1]¥-in. size. —ARG 


Fastener head is free to move up and down inside its 
cap to compensate for difference in thickness of material. 


22 


temperature rise of as much as 2 F; and the Aus- 
tralians find that, for the longer screws such as those 
used on machine tools, the change in reading trace- 
able to this effect may be as great as 0.0001 to 
0.0002 in. Further studies along this line are now 
in progress. 
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Hydraulics-Pneumatics-Electronics Blended to Control 


Positioning Table to + 0.000050 Inch 


Cincinnati—A new positioning table 
capable of accuracy equal to the finest 
jig borer has been developed by The 
American Tools Works Company for 
application to heavy-duty production 
drilling and boring jobs, both short 
and long run. 

Numerically controlled by an end- 
less tape, work can be positioned with 
an accuracy of +0.000250 in. (non- 
accumulative) on either axis, or repeat 
a position within +0.000050 in. And, 
according to company engineers, the 
table can hold these accuracies even 
when installed in the shop. 

Table travels automatically from 
one position to the next, moving 
simultaneously on both the X and Y 
axes at the same speed from start to 
finish of movement—yet with no over- 
travel. Actuation is entirely hydraulic, 
eliminating traversing screws or nuts 
and their associated backlash prob- 
lems, and motors with their inertia 
problems. Because the hydraulic actu- 
ating cylinders are in a balanced closed 
circuit, the table is rigidly held in posi- 
tion when the pistons are at rest. 
There are no clamps to produce a shift 
in table position. 

During operation, the punched tape 
is read pneumatically by a flow of low 


pressure air. The air, passing through 
the holes in the tape, actuates a se- 
lected series of switches, signalling the 
electronic control system where the 
table is to move (in terms of X and 
Y) to arrive at the next working loca- 
tion. The electronic circuits then 
actuate the hydraulic system to per- 
form the required travel. 

Feedback signals—which tell the 
electronic system (product of the 
Sperry Gyroscope Company) where 
the table is presently located and an- 
nounce its arrival at the new position 
—are supplied by two Farrand elec- 
tronic scales; one each on the X and 
Y coordinates. Each scale is made of 
glass with embossed wiring, and is read 
by a slider which maintains a 0.005 in. 
air space away from scale surface. 
These electronic scales are located in 
two hermetically sealed housings and 
combined with the air gap; wear of 
any kind is prevented. 

The X and Y position and any spe- 
cial instructions on the tape are read 
simultaneously by the tape reader. 
This eliminates the need for a com- 
plicated memory device as part of 
the electronic control circuits. The 
punched tape does not move ahead to 
digest information for the next posi- 


Tape-controlled positioning table . . . 

is capable of accuracy equal to the finest jig borer. Shown left to right are: air 
pressurized tape control system electronic cabinet; hydraulic system pumping and 
valving unit; operator’s control panel on portable stand; and heavy duty table assembly. 
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tion, but it travels only from position 
to position as the machine work-cycle 
progresses. This makes it possible, by 
pushing two buttons, to repeatedly 
move out of position and back again. 

This new positioning table unit and 
its operating mechanisms, according 
to company engineers, has been made 
virtually “shop proof.” The base, sad- 
dle and table are built to take tons 
of load without trouble or mechanical 
failure. All members are sealed to 
protect them from wear produced by 
atmospheric conditions, shop dirt, 
chips and coolant. « 


Study High Polymers’ 


Mechanical Shear 


Wasnincton—The National Bureau 
of Standards, is presently trying to 
isolate conditions under which me- 
chanical shear of high polymers occurs. 
The research is a facet of the govern- 
ment’s synthetic rubber program. 
Information gleaned from this 
study, the Bureau believes, will point 
the way to eventual development of 
special polymers that remain intact 
under mechanical stress. Meanwhile, 
its studies will provide useful infor- 
mation for such technical processes as 
lubrication, pumping, ultrasonics, mill 
ing, shaking, turbulent flow and lami- 
nar flow where polymeric substances 
are deliberately or accidentally rup- 
tured. Information culled to date is 
based largely on experiences with con- 
centrated solutions of unfractionated 
polyisobutene in n-hexadecane. 
Among conclusions that bureau in- 
vestigators have reached is that me- 
chanical forces, rather than heat, sup- 
plies the energy to rupture bonds 
between molecules of high polymers 
when environmental temperature 
ranges between 30 and 50 C, (86- 
122F), or when polymer concentra- 
tion is between 5 and 20% of weight. 
Shearing is apparently dependent 
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on stresses that accumulate when rup- 
ture cuts through overlapped or en- 
twined polymers. The investigators 
reason that if energy in a shear field is 
evenly distributed, too little force 
would be concentrated around a single 
bond to break it. Hence, energy in 
the field must somehow be concen- 
trated at a single bond. 

Shear processes apparently also pro- 
duce more energy than is required to 
break a molecular bond. Investigators 
found that mechanical shear in these 
tests required roughly 300,000 kilo- 
calories per mole of bonds ruptured or 
several thousand times the energy in a 
carbon-carbon bond. The excess en- 
ergy in the system is dissipated as 
heat. 

Mechanical shear occurs only when 
a certain minimum concentration of 
large molecules is present. The inves- 
tigators have not yet determined how 
many molecules are needed to trans- 
mit energy sufficient to rupture a 
bond, but rupture fails to take place 
below a certain concentration in the 
solution. 

Finally, the investigators have found 
that geometry of the area where shear- 
ing takes place is important. In these 
tests high polymer solution was forced 
through the capillary of a McKee 
Consistometer. The capillary hole of 
this device penetrates a disk that is 
clamped between two cylindrical tubes 
equipped with close-fitting pistons. 
These pistons force solution back and 
forth through the disk. When the 
bore at one end of the capillary was 
tapered, shear patterns differed with 
direction of the flow. When capillary 
bore was chamfered, patterns were 
unchanging. The investigators attribu- 
ted the unchanging pattern to the fact 
that chamfered edges do not extend 
over much of the distance where rup- 
ture occurs. * 


Young Engineers Attracted 

by Government Jobs 
Wasuincton—The Civil Service Com- 
mission’s recent effort to recruit 200 
of the nation’s young engineers and 
scientists attracted 372 candidates. 
Some 105 attained passing grades for 


Report Reduced Wear, Longer Life 
for Chromallized Clutch 


Warren, Micu—Application of the 
chromallizing process in which chro- 
mium is diffused into the base metal 
to form a chromic-carbide alloy is re- 
ducing clutch sprag wear and increas- 
ing clutch life, according to officials of 
Formsprag Company and Chromalloy 
Corp. J. Lawrence Buell, Jr, Form- 
sprag president, reports that their 
patented process results in higher 
performing over-running clutches on 
many more applications that was ever 
considered possible. 

Buell cited the following examples 
of application: 

© Torque converters, where the 

predominance of operation is over- 

running of the outer race member 

at high rpm, results in compara- 

tively short service life due to wear. 

Chromallized sprags materially re- 





duce this wear condition. 

e Alternator drive systems on the 
US Navy Regulus II missile, where 
the clutch allows the alternator to 
over-run the hydraulic driving 
mechanism thus preventing inertia 
of the alternator flow driving its 
power source. 

e Ground support gas turbines, 
where the clutch lets the turbine 
overrun the starting mechanism. 
Speed is about 4000 rpm. 

e Belt conveyors that handle 
bauxite ore. Chromallized back- 
step clutches are operating success- 
fully despite extreme conditions of 
abrasive dust and hot weather. 

e Heavy high speed punch 
presses where the clutches are used 
to index steel strip. 

e High spring energizing pressure 





STANDARD 
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STELLITE STAR 
J ALLOY 


CHROMALLIZED : 


Sprag wear properties .. . 


special jobs that offer a starting salary 
of $5430 a year. A second written 
exam is expected to yield a like num- 
ber of new government engineers. @ 


are compared to show the definite wear areas of the ground and satellite star sprags 
while the three chromallized sprags give little or no evidence of wear. All sprags were 
tested on 3600 rpm for 90 hr in a standard refrigeration unit operating with a low 
temperature grease under a pulsating load. 
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on the sprags to separate a thick oil 
film at below freezing temperatures, 
where sprags must bite through the 
oil to perform properly. 

Each of these examples caused trou- 
ble before chromallizing. Additional 
tests are being conducted with major 
manufacturers of industrial and auto- 
motive torque converters. A 2-year 
research and development program 
has checked the new clutches for 
durability, torque and lubrication; for 
over-running, indexing, and backstop- 
ping applications, as well as for abra- 
sion and corrosion-resistance under ad- 
verse atmospheric conditions. 

Chromallizing, according to Richard 
P. Seelig, executive vice president 
of Chromalloy Corporation, is a pro- 
cess that consists of packing parts with 
a chromium containing powder into 
a sealed retort and exposing the retort 
to a time and temperature cycle simi- 
lar to pack carburizing. (See PE, Nov 
"56 p 100). 

In the case of sprags, the process 
results in an annealed steel core. 
Subsequent heat-treatment gives a sur- 
face hardness of about 80 Re on a 
hardened steel core at 61-63 Rc. @ 


Name MIT’s Draper 
to Head Inventors 


Wasnincton—Dr. C. S. Draper of 
the Department of Aeronautics and 
Astronautics, Massachusetts Institute 
of Technology, has been chosen to 
head the National Inventors Council. 
He succeeds Dr. Charles F. Kettering 
who held the post from the Council’s 
creation in 1940 until his death in 
November 1958. 

A pioneer inventor of inertial guid- 
ance systems for aircraft, missiles and 
submarines, Dr. Draper has served at 
MIT in the fields of aeronautic power 
plants, flight testing, vibration meas- 
urements, aeronautical instruments, 
and control engineering with special 
attention to application of gyroscopic 
principles. 

The National Inventors Council is 
composed of scientists, engineers, re- 
search administrators, and chiefs of 
research for army, navy and air force. 
The Council advises civilian inventors 
of technical problems standing in the 
way of national defense developments 
and evaluates proposed solutions of in- 
ventors for the military agencies. & 


Predict Siberia to Account for 40% 
of Soviet Industry Output by ’65 


Moscow—Siberia and the Soviet Far 
East, large in size but small in popu- 
lation, is expected by its Kremlin 
leaders to account for 40% of the 
USSR’s gross industrial product by 
1965. This optimistic note was 
sounded at a recent press conference 
here and translated into a press re- 
lease issued by the Soviet Embassy 
in Washington, D. C. 

According to Leonid Putovalov, vice 
chairman of the Council of the USSR 
Academy of Sciences on Productive 
Forces, the Soviets expect to “build 
on the rivers of Eastern Siberia electric 
stations having an aggregate annual 
capacity of 800 billion kw-hr which is 
half the USSR’s total hydro-energy 
resources, and which exceeds the com- 
bined hydroelectric reserves of the US, 
West Germany, Canada, and France. 

“Eastern Siberia is . . . rich in 
minerals,” Putovalov said, “and more 
than half the nation’s mineral re- 
serves are located here. Iron-ore de- 
posits . . . . are estimated at not less 
than 12 billion tons. Virtually in- 
exhaustible deposits of nephelites have 
been discovered while recently-discov- 
ered diamond fields . . . . are of 
world-wide importance.” 

The vice chairman pointed out that 
“prior to the Revolution, Russia had 
a single metallurgical base in the 
South. In the course of the early 5- 
year plans, a second base, the Urals- 
Kuznetsk Combine, appeared in the 
East. A third metallurgical base is 
being created in Eastern Siberia, 
where, in addition, the world’s largest 
hydroelectric station, the 3.6-million 
kw Bratsk station and the 4-million 
kw Krasnoyarsk project—are located. 
Cost of power generated by these 
stations will not exceed a kopeck per 
kw-hr. 

“Many new cities are springing up 
in Eastern Siberia, among them An- 
garsk, Shelekhovo and Méirny,” he 
said. “Scientific and cultural centers 
are expanding. The Siberian branch of 
the USSR Academy of Sciences, with 
14 research institutes in all fields of 
learning, is going up near Novoskbirsk, 
and a similar center is to be built in 
Irkutsk. Large-scale scientific work will 
ensure the all-round development of 
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the once wild, uninhabited region. A 
comprehensive light industry is devel- 
oping along with heavy industry and 
will be first in the Soviet Union in 
the output of goods made of artificial 
fibers and other synthetic materials. 
“Soviet scientists in the Council on 
Productive Forces are mapping out 
further ways of advancing the eco- 
nomic development of Siberia and the 
Soviet Far East,” he continued. “A 
new, rich coal deposit—estimated at 
40 billion tons—has been discovered 
in the Transbaikal area. Practically 
all of the coal is suitable for coking 
and, consequently, for steel produc- 
tion. A fourth metallurgical base is 
contemplated in that area.” 


Better Alloy Steels 
from New Furnace 


Latrose, Penna—Better alloy steels 
are forecast by Vanadium Alloys Steel 
Co. based on the installation of a new 
consumable electrode vacuum melt- 
ing furnace, which gives more com- 
plete vacuum (0.2 to 0.3 microns), 
and closer control. Alloys planned for 
this furnace—highlight of Vanad- 
ium’s recent $3.5-million expansion 
program—are Vascojet 1000, a 5% 
chromium ultra-strength steel and its 
new counterpart “X-5”, essentially a 
0.50 carbon version. 

Properties of the new alloy at 1000 
F are: 256,000 psi-0.2% offset yield; 
299,000 psi-ultimate tensile strength 
with a 6.9% elongation. 

Expected benefits derived from vac- 
uum melting are: improved ductility 
in the transverse direction (which 
gives more latitude in design of bi- 
axially-stressed members); higher ele- 
vated-temperature impact values; 
better fatigue properties; and accom- 
panying process benefits of cleaner 
heats, shorter ingot soaking times, 
lower rejection rates of the finished 
product. It was emphasized that al- 
though many steels respond to this 
type of treatment, some do not. Also, 
other properties such as wear resist- 
ance of tool steels have not shown 
any improvements in life from the vac- 
uum treatment. Herbert Kee . 
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NASA Assigns $10 
Million in Contracts 


Wasuincton—Some $10 million in 
contracts for a wide range of space 
work, including new high-energy 
rockets, television cameras and manned 
space flight, were recently dispensed 
by the National Aeronautics and Space 
Administration. Bulk of the con- 
tracts went to the following: US Army 
Signal Corps—$540,000—for infra- 
red radiation and heat-balance experi- 
ment in Project Tiros, a meteorological 
satellite. The satellite also will have 
two television cameras to take pictures 
of the earth’s cloud cover. It will 
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World's largest tire. . . 


weigh more than 250 Ib. launct-ing 
is about a year away. 

General Electric Co—$4,120,000— 
for second stage, liquid-propelled 
rocket engine to be mounted on an 
Atlas as Project Vega, capable of 
putting more than a 2-ton payload 
in orbit; NASA Jet Propulsion Labora- 
tory—$3 million—for Vega integra- 
tion, payloads and technical project 
supervision; Bell Aircraft Corp—$l,- 
070,000—feasibility of a high-energy 
fluorine-liquid hydrogen rocket engine, 
including studies and hardware; and 
North American Aviation Co—$930,- 
000—for destruct system and design 
of ground transport vehicles and 
launcher in Project Mercury. s 


built by Goodyear Tire & Rubber weighs 2 tons, (with rim, 3 tons) is 10 ft high, 4 ft 
wide, is a research model for proposed line of earthmovers, other large construction 
machines. The 44.5-45 tires at 32-ply rating will carry 30 tons at 30 mph with 35 
Ib of air pressure. Load capacity for the same tire with a 50-ply rating, will increase 
payload to more than 40 tons at better than 50 mph—more than twice the carrying 


capacity of conventional earthmover tires. 
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Cost: $14,000 per tire. 


Cite Engineering Bars 
to Space Observatories 


WaAsSHINGTON — Formidable engineer- 
ing problems remain before space ob- 
servatories become a reality, Dr. Leo 
Goldberg of the Univ of Michigan 
told 500 scientists attending a Joint 
Symposium on Space Problems, spon- 
sored by the American Physical So- 
ciety. 

A satellite telescope will be useful, 
he said, if it will point accurately in 
any desired direction in space, and if 
this direction can be controlled from 
the ground. Such stabilization —a 
design problem—will likely be 
achieved with gas jets and rotating 
fly-wheels. 

Additionally, adequate power sup 
ply with reasonably long life is re- 
quired, Dr. Goldberg continued. Solar 
cells to recharge small storage batteries 
have been successful at power 
levels in the Vanguard I. This tech- 
nique can probably be extended to 
produce 10 to 20 watts power, enough 
for experiments now planned. 

Finally, he noted, there remains the 
extremely difficult problem of design- 
ing efficient optical and detection sys- 
tems. ® 


low 


Develop Synthetic Rubber 
with 30% More Wearability 
Axron, On10o—A “steam-whipped”’ 
synthetic rubber said to give 30% 
greater wear and which will find use 
in conveyor belting, packing material 
and tire products, has been developed 
by General Tire & Rubber Co. The 
development, a blend of synthetic and 
ultra-fine carbon black, is a styrene- 
butadiene, black masterbatch type 
called Gentro-Jet SAF and is manu- 
factured at General Odessa, 
Tex, plant. 

According to W. O’Neil, General 
Tire president, increased wear is ob- 
tained by “steam whipping” ultra- 
fine carbon black with rubber at the 
liquid stage. Result is a 30% finer 
particle size than blacks in conven- 
tional compounds. The finer the car- 
bon black and the more uniform its 
dispersion in the rubber, the greater 
the abrasion resistance. 

“Extensive field testing of tires uti- 
lizing this new rubber have shown a 
30% to 35% imcrease over normal 
tread wear,” O’Neil said. * 


Tire’s 
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Tackle Valves, Fluids, Leakage 
at Hydraulic Meeting 


Detroir—Pressure drops in hydraulic 
valves, fire hazard of fluids, and leak- 
age at fittings got most of the atten- 
tion of company representatives at- 
tending the Vickers’ Hydraulic Meet- 
ing. More than 80 companies in the 
product design field had members in 
attendance. Discussing user problems, 
here are some conclusions: 


© Pressure drop in hydraulic valves 
cannot be readily predicted from 
existing catalogs and drawings. 

© Fire resistant fluids have limita- 
tions, but may soon be found in 
15 to 20% of the industrial appli- 
cations. 

e Line connections and fittings still 
require work to stop leakage and 
other problems. 


Vickers is planning to add special 
notations to standard JIC valve sym- 
bols (See PE April 27 p 26) to give 
actual pressure drops across each pair 
of ports. Information would appear 
on the valve drawing, not on the 
circuit diagram. 

One limitation of fire-resistant fluids 
is rusting of steel surfaces if the wa- 


Urge British Women to 


Lonpon—The question of women in 
engineering came under scrutiny at a 
recent conclave of the British Insti- 
tution of Electrical Engineers spon- 
sored by the Manchester College of 
Science and Technology. The con- 
census was that a national drive to 
urge women into engineering would 
be unwise. The ladies are needed in 
teaching and other pursuits as well as 
engineering (PE—Sep 8, p 19, Sep. 
29, p 18 ’58). 

Sir Willis Jackson of Manchester 
College asserted that all women with 
an aptitude for mathematics, physics 
and chemistry should not be encour- 
aged to choose engineering when they 
might as profitably apply their apti- 
tudes in the research and develop- 
ment departments of manufacturing 
firms. Some people, he also noted, be- 
lieve the nation might be best served 
if more women with scientific talents 
could be lured into teaching—a choice 


ter content is excessive. Loss of water 
decreases fire resistance; a 150 F max 
temperature is recommended to pre- 
vent evaporation. Another difficulty 
is the intermixing of fluids. Only 
Teflon sealing material is compatible 
with all fluids, but Teflon has limited 
elasticity and is subject to some cold 
flow. Lubricity of the water-base and 
synthetic fluids is poorer than for 
petroleum oils, and breakdown may 
occur at lower pressures. 

To obtain more efficient use of these 
fluids, one participant advised not to 
start pumps at viscosities greater than 
4000 SSU, or run below 70 SSU. 
Another tip: design the pump with 
large inlets, and take off the suction 
screen after the first few weeks, if pos- 
sible. Also, wet all internal surfaces 
with base oil to prevent wetting by 
water, where present. 

Magnetic filters are suggested for 
initial pump startup to trap the 0.5 
to 3 micron iron particles that slip 
through normal filters and cause ex- 
cessive wear. Use of clay-type filtering 
elements is discouraged. 

A trend to change over from stand- 


Enter R&D, Teaching 


that only a small portion of these la- 
dies are now making. 

Chairman of the committee, Miss 
Anne Shaw, suggested that a woman 
should choose a career that can be 
easily associated with marriage. Other- 
wise they will occupy scarce training 
places with little possibility of making 
a contribution to the profession. This 
theme was amplified by Dr. Kathleen 
Ollerenshaw who said that generally 
employes could expect only seven- 
years full time work from women, and 
Dr. W. J. Gibbs who said that his 
company found that male engineers 
worked 20 years, professionally quali 
fied women only 23 years. 

An opposite view was expressed by 
T. E. Goldup, a past BIEE president 
who said he believed women engi 
neers could certainly make a contribu 
tion though there were limits to the 
jobs suitable for a female electrical 
engineer. Ld 
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ard tapered pipe threads to SAE 
straight-type threads was predicted in 
an informal poll, but considered diffi 
cult to do. At the recent JIC meet- 
ing, approval was given to both straight 
and tapered threads. 

However, connections are still a 
serious, costly leakage problem. Many 
alternate solutions of stopping oil leaks 
were offered. Above 2-in. pipe sizes 
flanged or welded joints were recom- 
mended. ‘Thickening agents can re 
duce leakage but add sludge to the 
system. Teflon-sealed nuts and other 
sealing techniques work in straight 
and tapered threads, but many felt 
these methods were “fixes” and did 
not solve the basic problem. 

This much is fact, or at least agreed 
upon: about 10% of industrial orders 
in 1958 were for straight thread fit- 
tings; for aircraft over 60%. 


—Frank Yeaple 


COMING EVENTS 


MAY 


15... . Society of Aircraft Materials 
and Process Engineers, Eastern Div, Spring 
Meeting, Hotel Statler, New York. 


17—22 . . . . American Society for Test- 
ing Materials, 7th Annual Meeting on 
Mass Spectrometry, Statler Hotel, Los 
Angeles. 


20—22 .. Society for Experimental 
Stress Analysis, National Spring Meeting, 
Sheraton Park Hotel, Washington, D. C 


25—28 .... American Society of Me 
chanical Engineers, Design Engineering 
Conference, Hall, Philadel- 
phia. 


25—28 . Clapp & Poliak, Inc., De 
sign Engineering Show, Convention Hall, 
Philadelphia 


Convention 


JUNE 


4—5... 
3rd National Production Techniques Con- 
ference, Villa Hotel, San Mateo, Calif 


Institute of Radio Engineers, 


8—10 .. American Rocket Society, 
Semi-annual Meeting, El Cortez Hotel, 
San Diego, Calif 


14—19. Society of Automotive En 
gineers, Summer Meeting, Chalfonte-Had 
don Hall, Atlantic City, N. J 


17—20 .. . . National Society of Pro 


fessional Engineers, Annual Meeting, Com- 
modore Hotel, New York. 
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11 Ways to Mount Shafts 
To the Editor: 

In your Jan 5 issue (p 68) you pub- 
lished a design roundup that was titled 
“Single-plate Gear Trains: 11 Ways to 
Mount Shafts,” by F. W. Wood, Jr. Any 
experienced engineer or designer will no- 
tice at first glance that all the methods il 
lustrated on these pages are considered 
poor design practice 

Just as an example, I want to point out 
that in Method 5 a snap ring groove was 


Screw 
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placed at the + of maximum bending 
moment, which multiplies the damaging 
effect of stress concentrations. A spacer 
between the pinned gear and the inner 
race of the bearing would be less expensive 
without weakening the shaft at a critical 
point. If the face of the gear were mounted 
close to the plate with the hub of the 
gear on the outside, it would be easier to 
pin the gear to the shaft at assembly, 
while at the same time reducing the can- 
tilever effect and decreasing the load on 
the bearing close to the gear. For precision 
mountings, the axial play as well as the 
radial play has to be closely controlled 
which cannot be accomplished by means 
of retaining rings, but rather by means of 
collars that are pinned at assembly to 
minimize axial al radial deflection in the 
bearings. —Leo Fimerer 
Litton Industries of Maryland 

College Park, Md 


e Author Wood replies: Precision is a 
relative term and it should be apparent in 
this article that I made no attempt to play 
up the many factors involved for various 
degrees of precision in gear trains nor do 
i attempt to go into strength of materials. 
These are factors that must be considered 
with specific applications and certainly 
cannot be covered in two pages. 

Mr. Fiderer has made the statement 
that none of the methods shown are good 
design practice. He specifically uses Fig. 
5 as a point of discussion. To illustrate how 
“blind” his reasoning is, I shall also use 
Fig. 5 as a point of discussion, assuming 
my article had been concerned with asso- 
ciated details for spacing shafts. 

He suggests (1) a spacer between the 
pinned gear and inner race of bearing to 
reduce cost and not weaken shaft; and also 
suggests (2) having the gear hub turned 
away from the plate to facilitate pinning 
at assembly 

In answer to (1), a much better design 
than the one suggested would be to use a 
bearing with an extended inner race with 
the gear hub (or face) against the inner 
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race; then no spacer is required. As for 
turning the gear hub out for easier pin- 
ning at assembly (2), why not pin the 
gear to the shaft before assembly and use 
a collar against the opposite bearing to be 
pinned at assembly? This would be easier 
to pin and would reduce possibility of gear 
damage while pinning. 


Evaluating A New Invention 

¢ This report, dated April 1877, was 
written and sent to us by A. Auerbach, 
Glendale, Calif, in April 1959.—Ed. 


To the Editor: 
Subject: Report of Special Technical Com- 
mittee to consider the TELEPHONE as 
an investment. 

1. The TELEPHONE is so named by 
its inventor, Mr. A. G. Bell, who sees for 
it a vast future as a means of personal 
communication by voice. He believes that 
one day they will be installed in every 
residence and place of business. 

2. We note that Mr. Bell’s profession 
is that of a voice teacher, and particularly 
a teacher of the deaf. He appears to have 
no direct experience with the telephone 
or any other form of communication, elec- 
trical or otherwise. Yet he claims to have 
discovered an instrument of great practical 
value in communication, which has been 
overlooked by the thousands of workers 
who have spent years in this field. 

3. Mr. Bell’s proposal to place his in- 
struments in almost every home and busi- 
ness house (and this is the only way in 
which their potential may be realized) is 
fantastic in view of the capital costs of 
installing the endless numbers of wires and 
cables that would be demanded. The 
central exchanges alone would represent a 
huge outlay in real estate and buildings, to 
say nothing of the electrical equipment. 

4. Mr. Bell expects that the public will 
use his instruments without the aid of 
trained operators. Any telegraph engineer 
will at once see the fallacy in this plan. 
The public simply cannot be trusted to 
handle technical communications equip- 
ment. In any home where there are chil- 
dren, to mention only one point, there 
would inevitably be a high rate of breakage 
and frivolous use of the instruments. 
Furthermore, when making a call the sub 
scriber must give the desired number ver- 
bally to the operator. No one on this 
Committee would like to be that operator, 
and have to deal with persons who may 
be illiterate, speak with lisps or stammers 
or foreign accents, or who may be sleepy 
or intoxicated when making a call. 

5. While every telegram constitutes in 
itself a written record of what has been 
communicated, Mr. Bell’s instrument uses 
nothing but the voice, which cannot be 
captured in any concrete form, and there 
fore there would be no record of what 
was said or agreed upon. We leave it to 
you to judge whether any sensible man 
of business would transact his affairs by 
such a means of communication. 


6. Mr. Bell expects that the subscribers 
to this service will pay to have the instru- 
ments installed in their premises and will 
thereafter pay for each call made, with a 
monthly minimum even if no calls are 
made. We feel it very unlikely that any 
substantial number of people will agree 
to such an arrangement, in view of the 
telegraph offices which are now giving effi- 
cient round-the-clock service in every 
neighborhood and in the smallest towns, 
which charge only for actual messages sent 
according to length. 

7. In conclusion, this Committee feels 
it must advise against any investment 
whatever in Mr. Bell’s scheme. We do not 
doubt that it will find a few uses in spe- 
cial circumstances, such as between the 
bridge of a ship and the engine rooms, but 
any development of the kind and scale 
which Mr. Bell so fondly imagines is 
utterly out of the question. 


Metric Thread System 
To the Editor: 

It was a great pleasure reading in the 
Mar 23 issue (p 30) of your excellent mag- 
azine the different answers to the ques- 
tion, “Should the US Adopt the Metric 
System?” To me it was an extremely inter- 
esting article as I am a native of Sweden. 
I feel that both Mr. Adams and Mr. 
Sizer are 100% right. 

One detail has been completely over- 
looked—the Metric Thread System. Usin, 
my own and personal feelings I woul 
like to describe it as the most ugly weed 
in our engineering backyard. Unfortunately 
it happens that common sizes in our sys- 
tems are very much like sizes in the metric 
system, a 4-in. screw has almost the same 
dimensions as a 12-mm metric, a 5/16-in. 
as an 8-mm metric and so on. But they 
are still different and call for different 
wrenches or sockets, different taps and dies. 
Not one of these different thread systems 
has any outstanding theoretical advantages 
over the other, but together they make us 
face the sad fact that there is exactly one 
too many of them. Every engineer knows 
from his own experience that in 95% of 
the cases where he has to use screws or 
bolts his decision on what size to use is 
based upon his own judgment. In the 
remaining few when he has to calculate 
the size, the chance that a Metric “stand- 
ard” screw or bolt would fit exactly are 
just as small as that of our standard sizes. 

In 1947, I had just bought a new home 
and had to install a hot water heating sys- 
tem. Some moron in the Swedish govern- 
ment had approved a big purchase of pipes 
from Czechoslovakia—metric sizes! Metric 
pipe-threading tools and fittings were 
100% unknown even in metric Sweden. 
So there remained only one thing to do. 
I had to make myself tools so I could 
expand the pipe ends to take standard 
threads. While spending many, many un 
necessary hours to bring some order in 
the mess, I wished that I could get hold 
of the genius who compiled the Metric 
Pipe Threads. If I had, I guess I would 
have threaded him alive. 

The Metric Threads are slowly infest- 
ing the US. We have to stop it in time or 
we will soon experience and suffer mess 
and confusion. —O. Percy MAGNELL 

Minneapolis, Minn 
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WATER ; 


~ } POWER 
ft 


_ 




















SIGMA Welding — Fastest growing fusion welding HELIARC Welding 
method .. . are is maintained in a shield of argon 
gas between the consumable electrode filler metal 
and the workpiece. Welds nearly all commercial 
metals over \y-in. thick manually, and down to 
0.050-in. thick automatically. 


Makes high quality welds in 
any commercial metal. Uses a non-consumable tung- 
sten electrode in a shield of argon gas. Filler metal 
may be added to the weld if needed. Since no flux 
is used, finishing is not necessary. 


Be ee 








WELDING WIRE 
FLUX AND GAS 


NOZZLE 
FLUX ADHERES 


WELDING WIRE TO THE WIRE 




















UNIONMELT Welding— The submerged are pro- ie UNIONARC Welding— Uses new concept of mag: 
cess for welding heavy-duty parts such as pipe. pres- te 
sure vessels, ships, railroad and industrial equip- 
ment. Also used in surfacing for corrosion and wear 
resistance. and resurfacing for repair. 


netically coating wire with flux at the torch nozzle. 
Makes high-quality welds in all positions. Also used 
effectively to repair defects developed during cast 


ing or riser-removal on heavy carbon steel castings 


For information or help with any welding problem or to 

receive LINDE’s bi-monthly “Metalworking Bulletin”, wnitle UNION 
write Dept. P-52, Linde Company, Division of Union fey -i=iie) 
Carbide Corporation, 30 East 42nd Street, New York 17, 


N.Y. In Canada: Linde Company, Division of Union 
Carbide Canada Limited. 
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The cathode ray oscilloscope is one of science’s and industry's most perceptive instruments for determining uni 
formity of operation. The pattern reproduced here is a harmonically modulated sine wave of exact uniformity 


Uniformity is (Malleable 


Just as the input of an oscilloscope can be controlled 
to produce repetitive patterns, so can consistently 
uniform metal parts be produced with Malleable iron 
because of modern, scientific controls. The unique 
method by which all Malleable castings are made and 
the exacting techniques employed by Malleable found 
ries assure Malleable users of castings that are uni- 
form, part after part, regardless of size or shape. This 
uniformity, combined with unparalleled physic and 


mechanical properties, ideally suits Malleable castings 
for modern America’s quality products 


For information or service, call on one of the progres 
sive firms that identify themselves with this symbol 


MEMBER 


Ur Se Be =e = 3 


4 ae 
STiInes coun 


if you wish, you may inquire direct to the Malleable Castings Council, 
Union Commerce Building, Cleveland 14, Ohio, for information 





Better Products at Lower Cost Result 
From Malleable Uniformity Controls 


- whether for five or 
five million pieces — is essential to main- 


Uniform quality 


tain product quality and increase manu- 
facturing efficiency. With accelerating 


frequency, Malleable castings contribute 
their unique uniformity in critical appli- 
cations where durable, reliable compo- 
nents are necessary. 


Key to Uniformity is Control 


Malleable iron is produced under closely 
controlled manufacturing techniques. 
From charge composition and molding 
sand properties, through final inspec- 


Internal Uniformity 

This versatile engineering material is 
achieved through converting the base 
white iron into tough Malleable iron by 
a controlled heat treating process. Mall- 


External Uniformity 

Fundamental to the casting process is 
the ability to produce a given shape, time 
after time, in either small or large quanti- 
ties. Metal can be placed exactly where 
itisneeded . . . eliminated where it is not. 
Good design — achieved through close 


cooperation between the customer and 


The life of every motorist rides in complete safety on Malleable wheel hubs of unerring uniformity. 


Uniformity Proven by Use 


The final test of any part is how well it 


stands up in actual service. Under con- 
tinuous cyclic and shock loading, the 
millions of Malleable wheel hubs, which 
are in service on the front end of every 
American-made car, have compiled an 
enviable record of proven uniformity. 
Another dramatic example of Malleable’s 
uniformity is proved in the old adage “A 


chain is Only as strong as its weakest 


tion, every critical factor is held constant 
by using the most modern techniques of 
metal analysis, process control and 
inspection. 


eable’s internal] structure exhibits excel- 
lent uniformity, an important factor in 
assuring the dependable performance of 
intricately designed components. 


the foundry — can assure the necessary 
tolerances and the lowest possible fin- 
ished part cost. Modern techniques of 
production and inspection are used to 
insure top quality, dimensionally accu- 
rate castings. 


link.”” Miles of Malleable chain, carrying 
tremendous loads year after year without 
failure, demonstrate the uniformity of 
every cast link. 


New techniques for controlling every 
element of Malleable production are the 
result of intensive research done by Mall- 
eable foundries in their continuing search 
for ways to make Malleable even more 


versatile and indispensable to industry. 


More Information Available 


Your copy of Data Unit 103— Uniform- 


ity is available from any member of 


the Malleable Castings Council. If you 


prefer, write direct to Malleable Castings 
Council, Union Commerce Building, 
Cleveland 14, Ohio. 
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These companies are members of the 


CONNECTICUT 

Connecticut Mall. Castings Co., New Haven 6 
Eastern Malleable Iron Co., Naugatuck 

New Haven Malleable tron Co., New Haven 4 


DELAWARE 
Eastern Malleable tron Co., Wilmington 99 


ILLINOIS 
Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline Malieable tron Co., St. Charles 
National Mall. and Steel Castings Co., 

Cicero 50 
Peoria Malleable Castings Co., Peoria 1 
Wagner Castings Company, Decatur 


INDIANA 

Link-Belt Company, Indianapolis 6 

Muncie Malleable Foundry Co., Muncie 
Terre Haute Mall. & Mfg. Corp., Terre Haute 


MASSACHUSETTS 
Belcher Malleabie tron Co., Easton 


MICHIGAN 

Albion Malieable tron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable tron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable tron Co., St. Paul 6 


NEW HAMPSHIRE 
Laconia Malleable Iron Co., Laconia 


NEW JERSEY 
Meeker Foundry Company, Newark 4 


NEW YORK 
Acme Stee! & Mall. rc n Works, Buffalo 7 
Frazer & Jones Company Division 

Eastern Malleable tron Co., Solvay 
Oriskany Malleable tron Co., Inc., Oriskany 
Westmoreland Mall. |ron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 

Canton Malieable tron Co., Canton 5 

Central Fdry. Div., Gen. Motors, Defiance 

Dayton Mall. Iron Co., tronton Div., Ironton 

Dayton Mall. iron Co., Ohio Mail. Div., 
Columbus 16 

Maumee Malleable Castings Co., Toledo 5 

National Mall. and Steel Castings Co., 

Cleveland 6 


PENNSYLVANIA 

Buck Iron Company, tInc., Philadelphia 22 
Erie Malleable tron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Malleable Iron Co., Meadville 
Pennsylvania Malleablie tron Corp., Lancaster 


TEXAS 
Texas Foundries, tnc., Lufkin 


WEST VIRGINIA 

West Virginia Mall. tron Co., Point Pleasant 

WISCONSIN 

Badger Malleable & Mtg. Co., S. Milwaukee 

Belle City Malieable tron Co., Racine 

Chain Belt Company, Milwaukee 1 

Federal Malieabie Company, West Allis 14 

Kirsh Foundry tnc., Beaver Dam 

Lakeside Malleablie Castings Co., Racine 

Milwaukee Malieable & Grey tron Works, 
Milwaukee 46 
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BEARING 


i; 


a 


One in a series of technical reports by Bower 


Va 
Ne . y) !) BRIEFINGS 





BEARING GEOMETRY 


MAKES OR BREAKS BEARING 


To develop high capacity and optimum 
performance in a tapered roller bearing, 
it is essential that roller alignment be 
accurate. Correct roller alignment, in 
turn, depends on a critical geometric 
relationship between the cone back-face 


rib, and the cone raceway. 


Perfection in this geometric relationship 
compels the rollers to align themselves 
perfectly with respect to the bearing 
geometry, and each roller shares equally 
in the work that is imposed. Figure | 
diagrams the important elements in- 
volved. 


When this rib-to-raceway relationship 
is incorrect (because of either faulty 
bearing design or manufacturing inac- 
curacies), rollers experience misalign- 
ment and begin to skid and skew under 





CONE 
BACK-FACE 
RIB 


FIG. 1 


/ROLLER 








~RACEWAY 











load. As engineers know, poor perform- 
ance and premature bearing failure are 
inevitable under these conditions. 

In the design and manufacture of Bower 
tapered roller bearings, Bower engineers 
take great care to generate and hold an 
exact face angle on the cone back-face 
rib. In practice, this means that Bower 
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bearings are designed for maximum life 
and optimum performance under any 
operating conditions. It means that 
Bower bearings retain accurate roller 
alignment under all speeds and loads up 
to the maximum for which the bearing 


is rated. 


It’s one thing to develop proper bearing 
design on paper, but quite another to 
carry it out consistently in manufacture. 
To this end, Bower engineers were instru- 
mental in the design and development 
of a unique centerless grinder on which 
Bower precision grinds each bearing’s 
raceway simultan- 
eously. The results obtained from these 
machines invariably 


cone and rib-face 


meet or surpass 


PERFORMANCE 


Bower's exacting requirements and as- 
sure perfect roller alignment. 


Figures 2 and 3 are front and side views 
which illustrate Bower’s technique of 
centerless grinding rib-faces and cone 
raceways together. As a result, every 
component in a Bower bearing is per- 
fectly concentric about its rolling axis. 





FIG. 3 THESE SURFACES 
GROUND 
LL SIMULTANEOUSLY 


( ¥ 








GRINDING WHL. 


THIS ANGLE MUST BE 
HELD EXACTLY FOR OPTIMUM 
PERFORMANCE 











,. fF = @ 


When you require bearings, we suggest 
you consider the advantages of Bower 
bearings. Where product design calls for 
tapered or cylindrical roller bearings or 
Bower 
provide them ina full range of types and 


journal roller assemblies, can 


sizes. Bower engineers are always avail- 
able, should 
advice on bearing applications. 


you desire assistance o1 





BOWE a ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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Will this control* solve your problem ? 


If it doesn’t . . . we have one that will! So if you have a control or thermostat prob- 
Today, the many and varied Robertshaw controls lem, in any field, why not look to the source of 
are used for every conceivable type of appli- industry’s most complete line—Robertshaw 
cation—from temperature control of cooking Write for information on your specific needs 
ranges to flight controls for the mighty Atlas Robertshaw engineers are also available to assist 
missile. Robertshaw controls have long been you in the application of our controls. 

known for their finer, more accurate mechanisms Robertshaw Thermostat Division, Robertshaw- 
. .. longer trouble-free life . . . and their ability Fulton Controls Company, Youngwood, 
to hold calibration. Pennsylvania. 


VMA 635% 


* Robertshaw Model D1 
Here are a few of the many characteristics of 
Robertshaw electric thermostats and controls: 


* snap acting or slow make and break 

* single or double pole 

* direct or reverse acting 

* maximum ratings—25A at 250 AC, 15A at 115 DC 
* temperatures up to 800° F. 

* bulb and capillary thermal element 


* stainless steel diaphragm 
* case—rugged all steel construction 
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Plastics Hi-lites 





Designers put the heat 


on thermoplastics 


Greater temperature and chemical resistance of newer materials 
proves a big factor in their growing use 


Designers are putting thermoplastics to work 
today in jobs where no one would have dreamed 
of using them a few years ago. In many instances, 
the better resistance to heat and chemicals pro- 
vided by the newer materials has made it possible 
to design better looking, more functional prod- 
ucts, at lower unit costs. Savings may lie in a 
number of different directions: cheaper process- 





STYLISH AND SANITARY . . . A new all-plastic carafe and 
tumbler set provides a timely answer to the unfavorable 
publicity about unhygienic bedside hospital water. Man- 
vfactured by Zylon Product: Company of Pawtucket, R./., 


the set consists of a wide-mouth carafe with removable 


lid, a disposable plastic liner, and a matching tumbler. 
Carafe, lid, and tumbler are all made with Pro-fax®, 
Hercules polypropylene, and the plostic’s high heot re- 
sistance makes it possible to autoclave the entire unit ot 
the termination of a patient's stay. Daily replacement of 
the low-cost carafe liner insures © clean water 
supply at oll times without daily carafe sanitizing. 


ing, lower material costs, reduced shipping and 
handling charges, less breakage, or longer shelf 
life. But above all, it’s the styling possibilities of 
the new plastics that most intrigue the designer, 
and are stimulating him in the conception of new 
plastics products, many for markets previously 
the exclusive domain of other materials. Here are 
some exciting results of this new trend in design. 


BETTER LOOKING AND SAFER, TOO. . . This new Prak-T- 
Kal vaporizer-humidifier is virtually unbreakable, easy 
and safe to handle and store. Molded with Pro-fax, the 
colorful, handsomely styled bowl and lid of this new unit 
cannot rust, discolor or corrode—advantages provided 
by this new polypropylene plastic. An automatic shut-off 
that cuts the current to the heating element before water 
is completely used, makes it safe to leave this unit un- 
attended even in a child's room. Bow! and lid for the unit 
are molded by Jamison Plastics, North Bellmore, 


‘ NY 


ig " 
ps To 
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Pro-fax gives wood the brush-off 


Pro-fax replaces wood in this new lineof TUFLITE D = S | g a HH i= te S 
paint brush handles, providing a superior prod- 
uct at lower material and production costs. 


From a designer’s standpoint, a new spectacle 
case molded by Parmalee Plastics for U. S. Safety 
Supply Company is one of the most exciting uses 
of Pro-fax seen to date. The cover, hinge, case, 
and latch are all one piece of Pro-fax molded in a 
single shot, in a cleverly designed mold. A true 
plastics paradox, the case and cover depend on 
the rigidity of Pro-fax in achieving a durable, pro- 
tective package for a delicate product, while at 
the same time the molded hinge relies on the 
flexibility of Pro-fax in thin-wall sections. If that 
weren’t enough, the resilience of Pro-fax makes 
possible a strong, snug-fitting latch, which none- 
theless releases readily under delicate thumb 
pressure. 

Using the same basic idea, a variety of other 
such Pro-fax packages suggest themselves for 
products like cosmetics, tools, toys, or personal 
goods. 


(*e8 


TUFLITE handles are lighter and more durable 
than wooden models, have a finish that is imper- 
vious to solvents, and will not crack, chip, peel, 
or wear off. Available in a rich array of handsome 
colors, they are the first plastic brush handles 
offering colorful styling in a low-cost product. 
Not only lower in original cost, TUFLITE 
handles also cut the cost of brushmaking. Un- 
affected by humidity changes, they speed handle 
assembly, eliminating rejects due to shrinkage 
or swelling. 
TUFLITE paint brush handles manufactured by H. V. Hardman Co., 
Inc., Belleville, New Jersey. 


Hi-Fax serves soap in style 


A handsome globe molded with Hi-fax, Hercules 
high-density polyethylene, makes Bobrick’s new 
: line of soap dispensers 
an attractive asset to any 
washroom. Much safer, 
too, since the globe won’t 
crack or shatter if dropped 
when being refilled. They 
have a soft lustrous snow- 
white finish that’s easily 
kept like new by simple 
damp-cloth cleaning. 
Bobrick selected Hi-fax 
after testing other ma- 
terials for durability and 
resistance to chemicals. 
Globes are blow-molded 
by Olympic Plastics, Inc. 


HERCULES POWDER COMPANY 


~ComPomarteo 


900 Market Street, Wilmington 99, Delaware HERC UL E S 
THREE NEW MATERIALS FOR THE PLASTIC INDUSTRY 
HI-FAX® HIGH-DENSITY POLYETHYLENE © PRO-FAX® POLYPROPYLENE © PENTON® CHLORINATED POLYETHER 
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with TRU-LAY PUSH-PULL controls, you can--- 


Tru-Lay Push-Pull controls provide positive 
remote action over long or short distances. 
Because they operate while flexing, they 
can snake around obstructions. They are 
ruggedly constructed, easily installed and 
operated, and are sealed against dirt and 
moisture. Push-Pulls are simple, have but 
one moving part, are noiseless, and give a 
lifetime of accuracy. Linkages, on the other 
hand, are complex. They’re made of many 
parts, wear at many points, and produce 
increased backlash, lost accuracy, and vi- 
bration rattles. 





MAKE HUNDREDS OF PRODUCTS MORE USEFUL, EASIER TO SELL 





COMPLEX MECHANICAL 
LINKAGE 
ar af 
> 


SIMPLE 
TRU-LAY 
PUSH-PULL 








Here’s Why Push-Pull Controls Simplify Design, Give Better Performance 


Long Life—We have never heard of a Tru-Lay 
Push-Pull wearing out in normal service. 


Dependable Operation—Top performance un- 
der the most adverse conditions...in temperatures 
ranging from —70°F to the high levels of jet engine 
operation...in wet locations...in abrasive atmos- 
pheres. 


Freedom from Trouble — Inner working member 
is fully protected by tough, flexible conduit... life- 
time factory lubrication...sealed against entrance 
of dirt, moisture, and other foreign matter...cold 
swaging of all fittings. 


Design Engineers Report on Benefits 


Saves Time, Labor, and Material 
““We use Push-Pulls to operate clutch controls on 
the main power unit, feed conveyors, and delivery 


conveyors...and we save the time, labor, and 
material required for planning and engineering the 
old linkages.”’ 

Greater Flexibility of Design 

“Push-Pulls give us flexibility in locating the 
hydraulic control valve in relation to the opera- 
tor’s position.” 

Cost Less to Install 

“They are easier and less expensive to install than 
linkages for remote control of power take-off.” 


Accuracy — Built to the most exact standards of 
quality and precision. On automobile pushbutton 
transmissions, for instance, Push-Pull controls 
provide five positions with a total movement of 
only .560”. 

Capacity—Push-Pull controls will handle jobs 
with as much as 1,000 lbs. input, 150 feet or more 
from the control point. 

Adaptability —Push-Pull controls can be adapted 
to countless applications. Standard anchorages, fit- 
tings, and heads meet almost any requirement, and 
modifications can be made to fit special situations. 


Solution to Tough Problem 
“Can be installed where straight rods are 
impossible.”’ 
Eliminates Maintenance 
““No maintenance whatsoever; not even lubrica- 
tion is required.” 
Reduces Number of Parts 
“Your Push-Pulls have eliminated links, radius 
rods, and other lost-motion devices for remote 
control of hydraulic valves.” 
Provide Accurate Control 
““‘We get minimum backlash because the cable is 
designed to close tolerances with minimum drag 
and lost motion.” 


Push-Pulls Can Help Solve YOUR Remote Control Problems 


Push-Pull controls are solid as a rod and flexible as a wire rope. You can use 


them in the electrical, hydraulic, 
equipment, on farm implements. . 


and pneumatic systems on construction 


.almost anywhere convenient remote control 


is desired. For complete details on how you can use them, write for a copy of 
the Push-Pull Data File. It contains 7 bulletins which describe in detail the 
operation of Push-Pulls, their applications, features, and advantages. Our 
engineers will be glad to help you make Tru-Lay Push-Pull controls a part 


of your product. 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 





601-E Stephenson Bidg., Detroit 2 


6800-E East Acco Street, Los Angeles 22 © 929E Connecticut Ave., 
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IN PRODUCT AFTER PRODUCT AFTER PRODUCT 
..- WEIRTON HOT- AND COLD-ROLLED SHEET 


Is your product as complicated as automobile sheet metalwork? Or 
as tough to form as a portable TV cabinet? Or as dependent on good 
looks as laundry equipment? 


Then Weirton hot- or cold-rolled sheet is for you, too. It brings you 
the triple advantages of uniform gauge, uniform strength, uniform 
ductility. It holds up under your toughest fabrication steps, helps you 
turn out a better product at lower cost. And it'll prove itself in your 
product, just as it has in thousands of others. 


Weirton produces top quality sheets to serve the needs of modern 
fabrication. For prompt and complete information, just phone or 
write Weirton Steel Company, Dept. D-4, Weirton, West Virginia. 


weinroW 
Gis 


Lcomrant J 


WEIRTON STEEL COMPANY 
WEIRTON, WEST VIRGINIA 


@ division of 


NATIONAL STEEL alg CORPORATION 
CTY, 
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Since World War Il designers of air 
and space craft have made ever-in- 
creasing use of honeycomb in a great 
variety of structural and non-structural 
applications. Honeycomb can be made 
from almost any material available in 
continuous web or roll form, e.g., alumi- 
num, glass fabric, cotton, stainless 
steel, paper, asbestos, titanium. In its 
cellular configuration, honeycomb is 
97% air, 3% material. 

Honeycomb has intrinsic qualities of 
high strength, light weight, high ratio 
of surface area to volume and other 
specific properties which depend upon 
the type of material used. These com- 
binations of properties, which have 
given honeycomb wide application in 
air and space craft, offer to designers 
in industry generally unique opportu- 
nities in product design. 

In the interest of advancing this knowl- 
edge of honeycomb, Hexcel, through 
its research and development staff (the 
industry's largest), has prepared this 
informational series. Should you desire 
additional technical information, please 
complete the information request form 
on this page. Your request will receive 
immediate attention. 


INFORMATION REQUEST 


Send to Hexcel Products Inc. Dept. ““D’’ 
2332 Fourth Street, Berkeley 10, California 


NAME 

TITLE 

COMPANY 

STREET 

city i 7 ZONE__STATE_ 


Hi tC MEL provucrts inc 


World leader in honeycomb 
Executive offices: 2332 Fourth St., Berkeley, Cali- 
fornia. Plants: Oakland and Berkeley, Califor- 
nia; Havre de Grace, Maryland. Sales Offices: 
Inglewood, California; Fort Worth, Texas; Long 
Island City, New York. 
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HONEYCOMB SANDWICH PANELS 


Strength/ Weight Ratio 


Traditional design of flat panel structures to 
resist bending or column loading has been to 
use either thick plates or thin sheets stiffened 
with angle extrusions to form a more or less 
rigid panel. Where end use of panel requires 
a high stiffness-to-weight ratio or a superior 
strength-to-weight ratio, many designers have 
turned to the use of sandwich structure. 
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Stiffened Honeycomb 
Panel Sandwich 
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Sketch #1 


In a sandwich structure, the panel is made 
up of two faces with a light weight core ma 
terial between them. In order to qualify as a 
structural sandwich, the core must be rigidly 
attached to the two faces. When these re- 
quirements are met, the resulting structure 
is capable of the highest strength-to-weight 
and rigidity-to-weight ratios presently ob- 
tainable by ordinary design methods. 


Sandwich Structures: 
A Design Approach 


Sandwich structures are really a method of 
design approach rather than a single mate- 
rial. It is possible to design structures pre- 
cisely tailored to fit the requirements at hand. 
Not only can the thickness and type of facing 
material be varied, but the thickness and 
density of the core material is subject to the 
designer’s choice. 

In the two curves shown, shear strength and 
shear modulus are given for Hexcel alumi- 
num honeycomb in densities ranging from 
two to eight pounds per cubic foot. The 
strengths these core materials develop com- 
pare favorably with the strength of much 
heavier cores of plastic foam, wood fibers or 
other less efficient materials. 
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Sketch #2 


Bending Loads 


Bending strength and the bending rigidity of 
sandwich panels are two primary reasons for 
their broad acceptance in the area of light 
weight structures. In comparing panels load- 
ed as shown in the sketch below, it can be 
shown that honeycomb sandwich is by far the 
lightest of any usable structure. 


3600 # 
\F Y 
WUULUUTL NET UNRNiOUSeMECOEUERReANEAATLOOY 
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——— 2’ ———}_s Sketch #3 
3600 LB. WEIGHT - - - - - 24” SPAN 


Weight 
(in pounds) 


Deflection 
(in inches) 


Material 


Honeycomb 

Sandwich .058 7.79 
Nested “I"' Beams .058 10.86 
Steel Angles .058 25.9 
Aluminum Plate .058 34.2 
Magnesium Plate .058 55.0 
Steel Plate .058 68.6 
Glass Reinforced 
Plastic Laminate .058 83.4 
The list of weights and deflections in the above 


table gives a clear indication that honeycomb 
sandwich panels have broad areas of application. 
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THIOKOL 


LIQUID POLYMERS 


stand behind another forward 


step in product design 
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NOW... pour your 
own plastic parts 
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Cold-casting with THIOKOL LP/epoxy compound 
produces durable parts... saves time, money... 
eliminates inventory problems—at Wallace & Tiernan 


Manufacturer of chlorinators and 
other quality industrial equipment, 
Wallace & Tiernan turns out its 
own product nameplates, base- 
plates and a variety of integral 
parts—in plastic at home. No spe- 
cial machinery is required. 

A mixture of THIOKOL liquid 
polymer, epoxy resins, curing and 
coloring agents is prepared man- 
ually and poured into molds. The 
compound cures by itself at room 
temperature, resulting in plastic 


end items that are durable and 
chemical resistant. The molded 
parts can be simple or intricate 
in form, custom-colored for beauty 
and function. 

Units are made on demand. No 
large quantity of stock need be 
maintained. Outside suppliers are 
eliminated. And unit costs come 
down—from $40 to $4, in some 
cases. 

For full information, write 
THIOKOL at address below. 


CHEMICAL 


AT ACoho + i, 


780 NORTH CLINTON AVENUE « TRENTON 7, NEW JERSEY 


in Canada: Naugatuck Chemicals Division, Dominion Rubber Co., Elmira, Ontario 


Simplicity of molding cast- 
ings is shown in pouring and 
removal of Wallace & Tier- 
nan nameplates. Hardware 
is embedded into plastic 
before curing. 


»Registered trademark of the Thiokol! Chemical Corporation for its liquid polymers, rocket propellants, plasticizers and other 


s~o* 


A wide range of durable, flexible plastic parts are produced by this unique molding technique. 
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ANY TIME is the right time to order Timken" 52100 steel tubing. We’ll ship with- 


in 24 hours from our new warehouse. 101 sizes of tubing are available, ranging in size from 
1’’ to 104%” O.D. with a wide selection of wall thicknesses. It’s handy to use when you need less 
than mill quantities, too! We can also give you extra fast delivery on 50 sizes of 4620 tubing. 
The Timken Roller Bearing Company, Steel and Tube Division, Canton 6, Ohio. Makers of 
Tapered Roller Bearings, Fine Alloy Steels and Removable Rock Bits. 
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CERTIFIED 
100% 


SUPER DYLAN® 


HIGH DENSIT 


polyethylene we 
4 
*Oppens eih® 


SUPER DYLAN polyethylene 
gets to the heart of tough design problems 


Light-duty wheels—where a tough, rust-proof, light-weight, Roller skates—where a moldable, colorful material with built 
easily moldable material is needed—SuPpeR DYLAN in self-lubricating properties to combat friction is called for 


Putty knife and paint brush handles—where a low cost, dur SuPER DYLAN 
able material, to which paint will not stick, is called for 


If you’re designing a product that demands a hard-working 
SUPER DYLAN. 


chemically-resistant plastic that is strong, easily colored, pos 
Auto heater and defroster outlet-—where a material must re- sesses a glossy finish and is simply processed—Surer DYLAN 
main dimensionally stable under heat without losing its is your answer. For more information, write to Koppers Com 
strength or rigidity—SuPER DYLAN pany, Inc., Plastics Division, Dept. PE-59, Pittsburgh 19, Pa 
Scripto Pen cartridges where outstanding environmental 


crack-resistance is a must; clear enough to see the ink supply Dy ite expandable polystyrene, DYLENE polystyrene and DYLAN 
SUPER DYLAN polyethylene are other fine plastics produced by Koppers Company 


Offices in Principal Cities - In Canada: Dominion Anilines and Chemicals Ltd., Toronto, Ontario —S N 
a N 
KOPPERS PLASTICS | 


wy 
DYLITE, DYLENE, SUPER DYLAN and DYLAN are registered trademarks . 
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CHECK THESE 10 POINTS OF T-J SUPERIORITY 


1 One Piece Piston 


2uHard Chrome 
Cylinder Bore and 
Piston Rods 


3 High Tensile 
Steel Tie-Rods 


4 Cushion Adjust- 
ing Screw, Exter- 
nally Adjustable 


5 New Super-Cush- 
ion for air, or Self- 
Aligning Master 
Seal for Oil (T-J 
Patents) 


6 Solid Steel Heads 
and Mounting 
Plates Standard all 
Models 


7 Port Design Al- 
lows Minimum 
Pressure Drop on 
Inlet or Outlet 


BChev ron Type, 
Self-Adjusting Rod 
Packing 


9 Piloted Packing 
Gland—Absolute 
Alignment 


10 Piston Rod, Ex- 
tra Strong-Pol- 
ished and Chrome 
Piated for Effi- 
ciency and Pro- 
tection 


interchangeable with all 
standard JIC cylinders 


With the introduction of the ALL NEW T-J 
Squair Head, Tomkins-Johnson now offers in- 
dustry the most complete design range of air 
and hydraulic cylinders. Presently available in 
bore diameters from 1%” to 8 inches, the T-J 
Squair Head is an interchangeable cylinder 
which produces maximum force and efficiency, 
with minimum pressures...and is also adapt- 
able tothe use of low pressure oil as the work- 
ing medium. Write to The Tomkins-Johnson 
Co., Jackson, Michigan, for Bulletin #SQ 10-58 
and complete details. 
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"To achieve best design results—we must 


—J. W. HUBLER, vice president engineering, 


have steel of consistent quality” ~? “wir ne ans 


“Engineers of construction products rely heavily on sources of material supply” —says J. W. Hubler, 


vice president of engineering at Macomber, one of the nation’s foremost manufacturers of steel joists, 


roof decking, and structural steel framing. 
“Because the relation of strength to weight is vitally important in the construction business, we 


design to give the architect the strongest, lightest, easiest-to-use product possible. To do this we must 
be sure the steel is right—every inch of it. For steel of consistent analysis and quality, we can rely on 


Sharon Steel Corporation, Sharon, Pa.” 


SHARON C44 STEEL 
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Exclusive Sentri-Seals 
effectively seal out foreign 
materials at temps up to 
225 F for extended peri- 
ods—up to 350°F for 
shorter periods. Made of 
Buna-N, they are compati- 
ble with silicone, petroleum 
and diester lubricants. 


Photo courtesy: Thor Power Tool Company 


‘D Bearings Seal Out Abrasives... Allow 
Coo! Qoerotion ln ACOO RPM Grinder! 


CUSTOMER PROBLEM: 

Tool manufacturer requires bearing design that 
will seal 21,600 r.p.m. grinder from abrasives 
... yet heat must be minimized for operator 
comfort since tool is hand held. 


SOLUTION: 

N/D Sales Engineer recommended a group of 
four New Departure integrally enclosed bear- 
ings... some with Sentri-Seals. These precision 
ball bearings successfully shut out microscopic 


grinding abrasives. And, even with such posi- 
tive sealing, the virtually friction-free New 
Departures help keep the temperature low 
enough for comfortable hand operation. They’re 
sealed and lubricated for life... 
trouble-free ball bearing performance without 


promising 


the added burden of periodic maintenance. 


For immediate analysis of your current ball 
bearing problems, call the New Departure 
Sales Engineer in your area or write Dept. P-5 


Replacement ball bearings available through United Motors System and its Independent Bearing Distributors 


ly) 


EPARTURE 


DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING FOLLS L/KE A BALL 


CIRCLE 128 READER SERVICE CARD 
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What specialist? 


Week after week, newspaper ads scream for 
engineering specialists. Week after week, | 
meet the heads of engineering departments 
who turn out to be generalists. Americans say 
we don’t turn out enough specialists; Russians 
decry their own tendency to turn out too many 

Some of the facts are interesting. Look 
over the department diagrams on succeeding 
pages. They're from large plants, including 
aircraft, where specialization should be ramp 
ant. You'll find two kinds of specialist—onc 
on bearings and several on aerodynamics 
Ihe others— at least in the diagram blocks 
are engineers like all of us. They may be doing 
specialized work, but is thermodynamics, ot 
hydrodynamics, or stress analysis something 
foreign to general mechanical engineering? O1 
is electronics foreign to electrical engineering? 
hese are specialties, but require no special 
ization beyond that of day-to-day work. 

What, then, of the stories of specialists in 
this or that? We've heard of specialists in 
fastening, in drives, in materials, in finishes, 
ind so on. Where are they? In a few plants, 
perhaps, but apparently largely in fertile im 
iginations. A fastenings “expert’’ must know 
the materials and structures he joins. ‘The 
drives ‘‘expert’” must know and understand the 
driven parts and the job to be done. ‘The 
materials or finishes “‘specialist’’ can’t ignore 
mechanisms and service factors. 

Ihe danger is, of course, that engineers 


may some day become as dependent on special 


ists in engineering problems as laymen are in 
medicine. Ever notice how a heart specialist 
decides all the ailments to which the human 
body is prone are tied in with the heart, whil 
an orthopedist insists it’s posture, and a 
surgeon Is sure an operation 1s the only answer? 
Then a good general diagnostician decides the 
real trouble is a collar that’s too tight 

‘his is not intended to decry the abilities of 
the specialist, but merely to place thos 
abilities in perspective Ihe basic need, as 
I've said before, is not the specialist, but the 
generalist. And it’s the generalist who most 
often moves upward in the blocks of an 
organization diagram. 

How to be a generalist? The problem is not 
to become one, but to remain one. ‘The engi 
necring graduate is usually broadly based, but 
he specializes—and puts on his own blinders 
1S he Zrows older 

[he opportunities for remaining broad ar 
ill around. But they must be grasped. There 
ire socicty mectings, books, magazines, tech 
nical papers, shows, all providing chances to 
broaden the base, to keep up with the new 

One of these opportunities is the annual 
Design Show and conference Here are gath 
ered together the newest in ideas, mechanism 
components, materials. We provide descrip 
tions and cover the show and meetings for 
you as we sce them, and we think we do a 
pretty good job. But we can’t do it as well 


from your point of view as vou can vourself 


C1124, 
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WARE HGUDE 


HYDRAUI 


J _ ~ 
pin-point con 
Designed for industrial, material handling and 
construction uses. The dependable heavy-duty 
FSH Brake offers the unequalled stopping and 
control advantages made possible by floating 
shoe action. This permits the shoes to center 
themselves in the drum and eliminates the 
danger of liner loads concentrating at one 
point. The result is even load distribution, and 
more reliable stopping and control. 
Mechanical parking brake hook-up. A separate 
vehicle parking brake is not required when 
using FSH wheel brakes. If specified, the FSH 
Brake can be furnished with a mechanical 
parking brake linkage. 
Long-life lining. Brake lining is bonded to the 
shoe to give maximum lining area. 
Automatic adjustment. As linings become 
worn, both shoes are automatically adjusted 
outward, with each brake application. No fur- 
ther adjustment is required during the full life 
of the brake lining. 


Positive contact drum seal. Where a sealed R Oo Cc KWELL- S TANDAR 0 


brake is required, the FSH incorporates a seal CORPORATION 
between the brake backing plate and drum. 


Brakes for every industrial, agricultural or BRAKE DIVISION Ashtabula, Ohio | 
automotive application where braking is required! 


© 1959, ®8-S Corp 


ROCKWELL 


STANDARD 
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ENGINEERING 4 
ORGANIZATION ==> 


in transition... 


Present-day demands are altering the organization 

diagrams in Design and R & D almost as fast as 

they are drawn. Here is a study 

based on personal interviews with heads 

of some 50 organizations, coast to coast, 

showing their latest setups, 

with notes on reasons for changes, 

budgeting, titles and ratios of engineers to total company employment 


E. J. TANGERMAN, Editor 


AApy study or analysis of changes in engineering or- 
ganizations almost immediately comes face to face with 
a peculiar phenomenon: The individual organization is 
being changed almost constantly, the changes occurring 
at such a rate that it is difficult to freeze them even 
temporarily for observation or diagramming. Almost 
every company is in process of reprinting its diagram, 
or uses one edited to show latest changes. 

The changes are not revolutionary; they are evolu- 
tionary, but at a geometrically increasing rate. Changes 
are both rearrangements of functions and expansion in 
all directions. 

The significant factor here is the acceleration of the 
rate of change. This is particularly noticeable in or- 
ganizations producing aircraft, missiles and electronics, 
where the dawning Age of Space is bringing new prob- 
lems, but it is occurring to a lesser extent all across the 
board. 

The familiar functional organization has been largely 


a Product Engineering special report 
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methods of organization . . . 


... by function 





L 


DRAFTING 


ADVANTAGES: 


Permits technical specialization 
Distributes work !9ad evenly 
Consistent policy 

More uniform products 


DISADVANTAGES: 


Slower flow of work 

Multiple supervision 
Difficulty in shifting personnel 
Liaison complex 


ae by project 





PROJECT A PROJECT 8 PROJECT ¢ 


’ ' 
ADMIN 45ST 


| § : 

RESEARCH 

MATERIA ORAF TING 

ADVANTAGES: 

Teamwork 

Specialization by product 

Faster work flow 

Full crew for each project 


DISADVANTAGES: 


Duplication of facilities and personnel 
Less uniformity 

Variation in policy 

Less technical specialization 

May not use all personnel 





basic relationships in organization 


... Line 


eo Group 


(Direct authority) (Multiple Reporting) 





ucceeded by project organization, and this in turn by 
1 combination that includes both functional and project 
elements in line, group and staff relationships. Large 
companies and research groups tend to favor organization 
by function, small and medium companies favor organiza- 
tion by project. Companies with many short-term jobs 
tend to favor project structure, those with mostly long- 
term ones tend to favor functional. Aircraft companies 
tend toward a task-force variant of the combination 
structure, (functional organizations with projects). But 
there is no constant, or even common, pattern; as would 
be expected each organization has been varied to suit 


conditions peculiar to the company, its locations, prod- 
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... staff 


(Advisory function) (Direct authority for executive ) 


ae Group with Executive 


ucts, and the skills and personalities of its particular 
personnel. In some cases, the organization diagram 
is a Company secret; in others, it is broadcast; in a few, 
there is no diagram extant 

An old rule has it that one man should boss no more 
than five others, but this is currently widely disregarded 
In 100 large companies studied recently, the range was 
one to 24, with the median eight or nine. But 24 of 
the 100 companies had one executive handling 13 or more 
men. Variations are of course a function of frequency 
and closeness of control, capacity (or fancied capacity) 
of the executive, habit, product complexity, and other 


factors. Mushroom growth often causes an executive to 
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FUNCTIONS OF THE ENGINEERING DEPARTMENT 


including R & D, design, analysis & drafting 





aye: combination ADMINISTRATIVE AND EXECUTIVE DRAFTING 


Policies and objectives Layout 
Personnel-selection, training Detailing 
wage reviews, promotion Checking 
Duty assignments Illustrations 
Planning, scheduling, work control 
| 7 Progress reports 
t ANALYSIS 
RESEARCH CHIEF PROJECT ENGR CHIEF DRAFTSMAN Budgets, pricing, charges NALYS 
Procurement 
1 , 
Security 
RESEARCH STAFF DRAFTING STAFF * 
Space office equipment 





Drawing & part numbers 


Calculation, computing 
Statistics 
Analytical services 

1 | Operations research 
PROJECT A PROJECT B PROJECT C 








RESEARCH LIAISON 


Search for new data, principles With other depts 
lous With customers 
Soiution of broad, basic problems With vendors 
Has most advantages of Sent 6 Grdluatinn With consultants 
the other two types, but Control of model making 
requires more complex Oh TEMEE SERVICES 
planning and supervision Literature search Prints 
Technical services, counsel Release of drawings, prints 
charts 
Publications 
PRODUCT DEVELOPMENT eg 


Steno, typing, filing, 


Search for new products supplies, files & records 


Design of new products Model shor 
Redesign & improvement Laboratories 
Standardization of parts, materials 


Legal (patent, trademark 
Preparation of proposals 


copyright 
Analysis of proposals & quotations Test facilities 





... Combination ...Group with Staff ... Typical 
(Line & Group together ) (Staff advises executive ) 


(A complex combination ) 





Pg a 5. geen: a geting 


become overloaded before he realizes it, particularly WHY HAVE AN ORGANIZATION DIAGRAM? 


in engineering. The sufferer usually is R & D, which 
has no target date. It is thus postponed—to the com- 
pany’s long-term disadvantage. The major conclusion of 


Shows basic relationships and authority 
Framework for scheduling, budgeting 
. Assigns responsibility 
a 1000-man small-business conference 18 months ago . Basis for procedures, directives 
. , indefini trol 
was that, for success in research, it must be made one Spots weak or indefi > eames 
: : . Provides sense of security 
man’s very real responsibility. 


Basis for crash programming 
The effort here is to show some of the variations in 


organization and the reasons for them, thus to provide 
a handbook of types and ideas as building blocks from 
which any engineering organization, large or small, spe- 


cialized or general, design, R & D or combined, can be 
} -s Material on these two pages is based 
yuilt by Nicholas Chironis, associate editor 
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ORGANIZATION 


of the engineering department 


Ei is difficult to generalize in discussing engineering or- 
ganizations; they must vary with size and product of the 
company, skills and personalities of the personnel, policy 
and preferences of executives. Our intent here, therefore, 
is to picture a number of organizations, most of them in 
simplified form, and to discuss their characteristics indi- 
vidually. Thus it is possible for you to evaluate various 
forms and select the portions or entire plans that best 
suit your particular needs. These picture, in the main, 
large plants or divisions, but they also picture in enlarged 
form the essential functions. A small plant can utilize 
the ideas by combining functions—as long as the essential 
functions are not neglected. 

Interviews with engineer-executives bring out again 
and again that the primary problem is people. Person- 
alities and seniority are both factors that should not 
affect a basic diagram—but do. Further, there are no 
average engineers. Skills—disciplined knowledge com- 
bined with the ability and imagination to apply it effec- 
tively, based on sound technical planning—are scarce. 
Interest in scientific and engineering skills lagged for a 
time, it takes longer to acquire them, military service 
delays and disrupts careers, and complexity of modern 
products requires much higher concentration of talent. 
Hence engineering costs are higher, and the good engi- 
neer comes high—one engineering vice-pfesident says 
80% of his costs are salaries and wages. 

Skill problems have resulted in group or functional 
organization in some companies which would prefer to 
follow the project plan, because the group can be special- 
ized and trained, headed by the best talent, designed for 
as good communication as is possible. It also avoids 
duplication of effort in the frequent recourse to science 
that is now mandatory. 

Science and engineering must be integrated to work 
smoothly together, but science cannot replace sound 
engineering and good engineering research, any more 
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than management training can replace the sound judg- 
ment of experienced men. Linearized theory and man- 
agement theory are neither one reliable without experi- 
mental verification. 

Another looming problem is the necessity of integrat- 
ing engineering design, tool design and production capa- 
bility. Costs, materials, processes are all now so com- 
plex that designing in an ivory tower is suicidal. Thus 
many engineering organizations include elaborate liaison 
or even closer integration with tool engineering and pro- 
duction planning. One device is manufacturing research 
(call it that, manufacturing capability, producibility, value 
analysis, or what you will). 

Variation in organization is also created by the method 
of selling a product. Annual redesign, as in automobiles, 
appliances and other products sold to consumers, re- 
quires a different approach than design of longer-lived 
capital goods; civilian design differs from military. To 
design an ultrasonic washer for industry is much more 
practical, for example, than to design one for the house- 
wife, because the marketing problems are not nearly 
so great. Thus a radical change in design can be made 
to pay off quicker. The military looks for the out-of- 
the-blue design and can pay for it; the civilian tends 
to resist change and certainly resists paying a cost 
premium for it. Thus the civilian-goods producer must 
have a more-conservative, more-style-conscious engineer- 
ing staff. Further, it need not incorporate elements 
to match the liaison men of its customers as the mili- 
tary contractor or subcontractor must. And its design 
usually follows an orderly, step-by-step procedure, while 
that for the military may have preliminary design, de- 
sign, prototype, and tooling-up all under way at the 
same time. Thus, even in stylized and simplified form, 
the organization diagram for an aircraft plant is com- 
plex (see chart). 

For contrast, take the engineering setup of a large 
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Stylized line organization for an aircraft plant 


= - ‘ — 


CHIEF ENGINEER 





, , 
WEAPON SYS. CAPABILITY MFG. DEVELOPMENT 


RELIABILITY 





' + r 
ADMINISTRATION 


PROJECT MANAGEMENT TECHNICAL DESIGN 


SUPPORT SERVICES PRODUCT MGT 


PROCEDURES SYS. MGT 


' ‘  , 


PRODUCT DESIGN FLIGHT -TEST SERVICE ENGINEERING 


BASE MGT FIELD SERVICE 


TEST MGT MANUALS 





' ' LJ 


AIRFRAME PERFORM SUB-SYS PERFORM FLYING QUALITIES 





' 4 


COST & PRODUCIBILITY MAINTAIN ABILITY 








' qT 


PRELIMINARY DESIGN RES. PROJECT MGT 








t ! 


DEVELOPMENT LABS TECHNICAL GROUPS 


producer of capital and consumer goods. It has some 
70 engineering groups at various locations, each headed 
by a manager. To him reports either a sub-manager (if 
the department is large) or a series of section managers. 
Section managers of large sections have supervising engi- 
neers reporting to them; in small ones the engineers 
report direct. Engineers do all R & D and design work, 
so their assignments from day to day may vary from one 
to the other. All groups have essentially the same or- 
ganization. 

More and more commonly, the top exectuive of an 
engineering organization is provided with a direct Num- 
ber 2 man who can function for him in his absence, and 
often with an assistant or staff for paper work. This re- 
flects the increasing frequency of executive field trips and 
visits, as well as the burgeoning volume of paper work 
to be handled. Complexity of modern products often 
makes the engineering executive also a technical assistant 
to the company president or division executive, which 
makes a staff the more advisable. In several such cases, 
the staff includes such assistants as these: administration, 
general projects, development services, field service, re- 
search (if it is not a separate function), product design, 
test, and analysis. 

Contract shops show some interesting variations, par- 
ticularly if they also have some products of their own. 


' ay 


DEVEL. LABS DES. PROJECT MGT 








! a 


DESIGN GROUPS FACTORY LIAISON 


In this case, administrative engineering includes re- 
lease and change control, publications and accounting 
sections. The group plan has three sections, research (65 
people), components (20), and systems (3). The 
project setup includes a technical engineering section (de 
sign, drafting & checking, experimental, analysis, and 
test) as well as two project sections: developmental (10 
project engineers) and production (3 project engineers), 
each with its own chief project engineer. 

In other plants, a special department is set up to 
act as expediter on a project basis. Unusual is the fact that 
its members can order other groups to expedite, at both 
exectuive and engineering levels in Engineering. One 
such function is called “program engineer”, to dis- 
tinguish the person from “project engineer,” whose re 
sponsibilities are technical only. 


PRESENT-DAY GROUP TITLES IN AIRCRAFT ENGINEERING 





ANALYTICAL 


Fluid dynamics 
Reliability 


DEVELOPMENT 
Systems integration 
Astronautics 


Let’s detail one such case: Two entirely distinct engi-~” 


neering departments are maintained, one a group or- 
ganization, the other project. But, paradoxically, the 
project setup is for the company’s own product, the group 
for customers. Some groups or services are common: 
administration (50 or 60 people) and technical services 
(130 people) of a total of 320 (half engineers). Tech- 
nical services sells time to projects and groups—thus 
exists almost as a separate subcontractor, although it 
reports to the chief engineer as the other departments do. 


Aerothermodynamics 
Performance 

Dynamics 

Loads 

Weights 

Structures 

Strengths 

Aerodynamics 

Boundary Layer Research 
Digital Computing 
Analog Computing 
Computing & Data Handling 


Avionics 

Armament 

Ground Operations 
Air Defense Systems 
Weapons Systems 
Strategic Systems 
Automatic Controls 
Metallurgy 

Physics 

Processes 
Propulsion 














SUPERVISOR SUPERVISOR 
ADMINISTRA SPECIAL Ot 
TIVE SECTION VICES SECTION 
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DIRECTOR OF ENGINEERING 


Traditional rl 
ie T ! : 


FARM INDUSTRIAL EXPERIMENTAL ENGINEERING 
MACHINERY MACHINERY LABORATORY SERVICES 


OPMENT s 0 PRINTS—RECORDS 
| ? RESEARCH & DEVELOPMENT RESEARCH & DEVELOPMEN yl cheng 
se up adds R&D sf DESIGN & DRAFTING DESIGN & DRAFTING TOTYPES 


This 100-man engineering department FIELD ENGINEERS TEST ENGINEERS 


. RESIDENT OMPONENTS 
} oy ee >, ; iti COMPO 
handles its own R & D, but under a ENGINEERS OPERATIONS PROTOTYPES 





heavy-machinery 


separate budget from service engineering 

for each product. Each product has a 

project engineer. Production liaison DYNAMOMETER 
is, however, handled by the Production LABORATORY 


; ENGINES 
Vepartment, not by Engineering. TRANSMISSIONS 


RESPONSIBILITIES OF A PROJECT ENGINEER 
The two plants of this company build the same gen- 
Technical and administrative execution of projects eral types of products, although they vary 
Testing of prototypes considerably in principle. Thus there is no reason 
ra : : . to subdivide Engineering by products. Three division 
Monitoring engineering assignments to assure all neces- a . — T ) 
, chief engineers split the tasks. The Product 
sary work is done aed ° 2 
Division handles all orders, design of installations, 
and service. The Technical Division provides technical 
services to all other divisions and to Sales. It also 
Supplying sufficient information with each assignment handles field testing such as torsiographing, vibration 


Scheduling to meet target dates 


Assigning engineering work on his project 


Coordinating original preparation and subsequent changes analysis, etc, as well as stresses and stress meas- 
to project estimates, schedules and budgets urements for the Development Division. Designs 
Gaiatinn Geils coteu of enceemn end eatetel are made as near to production units as possible, 

so R & D and design people are thrown into daily 
expenditures . 
contact with field problems and each other. 
Present manpower is 270 (engineers) with 25% in 
Development, 10% in Technical. Engineering is 7% 
of total employment. Costs are 4% of sales. 


Maintaining adequate liaison with other departments and 
groups 


Maintaining adequate liaison with vendors and customers 
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Organization diagram shows levels of authority . . . 


Electrical and electronic controls for industrial 


produced in this 164-man engineering setup. The three 


uSs¢ 





MANAGING ENGR 
ELECTRONIC CON. 
TROL & SYSTEMS 


departments at right doR &Dof components, as well as 
MANAGING ENGR 


design, while that at left combines them into systems 
SPECIAL PURPOSE ve ¢ 
CONTROL The two sections at left are service units Of the staff 


17% are engineers, 13% technicians, 29% draftsmen, 2.5 





CONTROL SECTION 


SERVICE UNIT 


SPECIAL PROJECTS ENGINEER 


technical clerks, 8.5% non-technical clerks, secretaries 


> > j ri 
sureavesoe and blueprint operators. Unusual is the system of titli 
ACCESSORIES 


with units forming groups which in turn form sections 
SECTION 


Sections are headed by Supervisors, U hile managing eng 
neers head departments. Engineering reports to a 
head, who in turn reports to the executive vice pr 


preside 


VICE PRES. AND DIRECTOR OF ENGINEERING 


CHIEF ENGINEER ADMINISTRATIVE ASSISTANT 





CHIEF ENGINEER 
DEVELOPMENT DIV 


ASSISTANT CHIEF ENGINEER 
CHIEF DESIGN ENGINEER 


CHIEF DRAFTSMAN 


SUPERVISOR 
DRAFTING TRAINING 


TANDARDS 


DESIGN ENGINEER 
ROTATING EQUIP 


DESIGN ENGINEER 
RECIP. COMPR 








a CHIEF RESEARCH 


ENGINEER 
| ASST CHIEF RESEARCH 
ENGINEER 


UR-CYCLE ENGINES 


TWO-CYCLE ENG. & COMPR'S 





CENTRIFUGAL COMPR'S 





' ' 
CHIEF ENGINEER 


CHIEF ENGINEER 
TECHNICAL DIVISION 


PRODUCT DIVISION 


MANAGER catien ainapmie 
APPLIED MECHANICS ASSISTANT COREE EGHNEER 


SUPERVISOR 
ERVICE MANA ASST SERVICE MGR 
GAS COMPRESSION ENGINEERING SERVICE GER y 


CHIEF RESEARCH oe 
METALLURGIST AS O SERVICE MGR 


MANAGER 


MANAGER ASST MANAGER 
ENGR. PUBLICATIONS 


MANUFACTURING LIAISON MANUFACTURING LIAISON 
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Functional subdivision for a 


2-plant heavy-machinery company . . . 











Products subdivision, twin R&D, inspection included in engineering 


Engineering of this heavy-machinery division is by products, 
with separate R & D. The latter is in two groups, the 
first long-range (10-20 years), the second immediate (0-10 
years), with a 50% larger budget, although both are flex- 
ible. (There is also a company R & D available for special 
problems.) R & D departments are in the same room with 
other departments, so there is free liaison. There are 75 
engineers (£% of division total), broken down thus: 8 su- 
pervisors, 10 senior designers, 20 designers, 18 junior engi- 





neers, 5 layout men, 14 detailers. Large projects are 
assigned to senior designers, smaller ones to designers, who 
become temporary “project engineers” for project duration. 
Staff engineers and the associate chief engineer have only 
advisory functions and staff relationship to product design- 
ers. Blueprint operators, clerks, etc, are not shown. Unusual 
is the inclusion of Inspection; the chief inspector rarely con- 
sults the chief engineer, and has a salvage department 
which deals with manufacturing. 
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Line department in a corporate division .. . 


Decentralization of this company a year ago separated 
very diverse products into divisions, more or less by type 
of customer. A central R & D department serves all on 
basic problems, but research technical services and prod- 
uct development are done by each division as well. In 
this division, Engineering has about 110 employees, in- 
cludes an experimental laboratory and a sample shop 
that work two shifts. Emphasis is on automotive prod- 
ucts. The non-automotive product engineer has only 
six people, so subdivision is simple. The corporation 
has a VP-Engineering, but his responsibilities are quality 
control, industrial engineering, plant and equipment engi- 
neering, and material and process control. He does check 
all redesigns by divisions, however, but authority is vested 
in the line organization. 


RESPONSIBILITIES OF A SUPERVISOR 
OF PROJECT ENGINEERS 


. General administration of all operations 

. Schedule manpower 

Maintain liaison between groups as required 

. Maintain liaison with other groups as required 
. Monitor direct-labor overhead charges 

. Assign and schedule work to meet target dates 


Establish and maintain technical standards 


ONauea wn = 


. Monitor work for compliance to customer, safety and 
company requirements 
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RED STATION 


Five plants of this heavy-equipment company each has i 
own engineering function, under line control. Thus, the 
VP-Engineering works in staff relationship with the 
various chief engineers, and has line responsibility 
for Patent Department, R & D and a central staff. 

The largest division has four chief engineers reporting 
through works managers of three plants. Two other 
large divisions, each in single locations, have chief 
engineers reporting through product managers, four 
in one case, six in the other. None of these divisions 
has an administrative head of engineering. In small 
divisions, chief engineers report directly to the 
general manager, as do other operating heads. 

One has his own research department, as shown. 

Responsibilities: R & D Station for conception and devel 
opment of product additions to existing lines. Can also 
work on promising improvements to existing lines. 
Division Engineering Departments for customer acceptance 
of their products. Can also introduce additions, but this 
is not their prime responsibility. 


Line organization with central engineering staff & laboratories . . . 
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This company has more than a dozen plants in the US and 
Canada, set up in four divisions. Each has its own engi- 
neering department reporting to its general manager. 
Monthly engineering reports are made through division 
to the vice-president, R & E, and all major projects must 
be cleared by the Policy & Planning Committee before 
development and again before manufacture. Thus, head- 
quarters engineering has a “dotted-line” or staff relation- 
ship to division engineering, plus an advisory relationship 
on general engineering and a regulatory one on engineer- 
ing and patent-standard procedures. Next to bottom line 
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of blocks identified by “Product Line,” represent divisional 
product-development sections, each with its own engineer 
ing manager who has final responsibility for all engineering 
on his division’s product line. Sales and field liaison is 
also done here. These groups are superior to Engineering 
only on products—functional management is directly from 
the division general manager. There is a central research 
department at the headquarters location which handles 
all of the long-term projects and new-product develop 
ment activity, but takes on little basic product research 
(upper right in diagram). 
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Vulti-product management organization ee 


Several kinds of products, similar in production, but differ- 
ing in principle, are produced in this division. There are 


three seperate engineering departments under the as- 


sistant manager, who is an engineer 


PRODUCTION 
DEPARTMENT 
MANAGER 


(the manager is 


not). This amounts to project organization at the top- 


management level 
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Engineering of controls includes process . . . 


Vany types of small regulatory units 
are included in products of this com- 
pany, involving a variety of problems. 
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Unusual is addition of such functions 


. é DESIGN SUPERVISOR 
as machine controls and process engi- RELAYS, PANELS, ELECTRONICS 


neering (including tool design). Only 


executives and specialists are shown. 
DESIGN SUPERVISOR 
TEMPERATURE & PRESSURE CONTROLS 
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modified) . . 
t ' 
ponding _ CHIEF MECH. ENGR — any . 
This organization makes two major lines of ele: 
i AL MCRARICAL nt products sold to consumers through retail stores and 
COMPONENT TESTS COMPONENT TESTS dealers. It has, in effect, a project engineer for each 
product, plus a service and administrative group com- 
bined with mechanical-element design, which plays a 
small part in the products. A good example of balancing 
work loads and controlling design directly, with an 


assistant to relieve the head of detail. 


Group organizalion has research. no R&D . 





R & D is present in both the design and 
research portions of this engineering or- 
ganization. Engineering (2nd block) is 
concerned with design and development 


VP DIR OF RESEARCH . 
of products to be manufactured, Research 





| with investigations and projects which have 
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GOVT PRODUCTS ASSOC DIR RESEARCH Within Engineering, a given individual or 


no scheduled commercial application. 


group normally handles prototype design and 
design for production. There are roughl) 
enonsen case ire 300 people in Engineering, 100 in Research 
There is no fixed relationship between gross 
sales and the budget of either department. 
Products are electronic, both defense 


HEARING RESEARCH SOLID-STATE PHYSICS * #9 
and civilian. 
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25 product lines in one department of 60 people .. . 





_ This 100-year-old maker of pumps, 
compressors, mining and construction 
machinery has evolved this organiza- 

a tion for one of its plants. It operates 
on a project system, under “product 
engineers,” each with several projects 

ronoeng and a junior engineer to handle fol- 
low-up and details. They handle not 

only design, but also operation and are actively con- 
cerned with manufacturing costs. “Coordination” 
concerns itself with standardizing basic relationships 
between various sizes of a product line—important when 
it is considered that items vary from 100 to 70,000 Ib 
and in value from $100 to $60,000. It and “Cost Anal- 
sR ysis” work with all members of Engineering. “Liaison” 

ene enone covers production shops, is staffed by old-timers mostly 
from Inspection rather than Engineering. Group leaders 
handle only one product line at a time, but may be 
loaned out temporarily. New ideas may come from any- 
where, go either to “Advanced” or “Research,” and the 
basic design is followed through by the original engineer 
up to the point of production design. Work force is 
about 1700 people, so engineering ratio is 1:29, annual 
sales $40-million. 
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Group system applied to aircraft & missile design . . . 
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Research division set up as 


This complex diagram re flects the tremendous 
variety of problems encountered in design for 
group-staff com bination a space and speed. Estimates are that there is over 
vi 100 times as much engineering effort in a missile 
as in an airplane of World War Il. Less than a 
year old, the diagram is already out of date, 
although some corrections have been entered 


VICE PRESIDENT RESEARCH MANAGER ADMINISTRATION 


For example z the ¢ le ctronics section ts new and 
larger than shown), having recently emerged from 


TECHIVICAL DESIGN & DEVELOPMENT 


an organizational position as a division of R & D. 
ANALYST ENGINEER (2 


Faced with limited availability of skilled Ss] ial. 


ists, this plant (one division of a 4-division 





MANAGER company) uses a group system to make its 


or naheaiggen mee specialists broadly available. Some 20° of us 





employees are in product engineering. There is 


SUPERVISOR OF SUPERVISOR OF a separate basic-science research facility (shown), 


DJECT ENGINEFRING PROJECT ENGINEERING 
een! Cee u hic h permuts engineers to pursue, temporarily, 
promising study in pure research with the advice 


Th: ” — of scientists. In this group are 51 people, 34 of 
This 107-man organization serves a 4000-man company (2.7%) 


, , them professionals, half PhD’s. Preliminary 
handles all research and development through production de- 


sign. Included are design and development engineers (3), de 
sign engineers (6), draftsmen (7), test engineers (21), instru- 
mentation engineer, machinists (12), technicians (9), test 
mechanics (27), field-test engineers (2), clerical (4). The sep- 
arate engineering division has 109 people. Research budgets 
have averaged 1.21% of sales for five years, (and about ons 
person per $1-million of sales). 


design ls handle d ona project basis, necessary 
specialists being assigned as needed, although they 
remain physically and organizationally under 
the control of their technical group leader, who 
can thus apply his superior knowledge to all 


projec ts 
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groups. Here engineering at one | 
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Project organization has been changed to group 





' t ' 1 organization in divisions of this company, but in two 
PROJECT GROUPS OPERATIONS GROUPS TECHWICAL SECTIONS FIELD STATIONS separate patterns. In each, there is provision for 
space craft. Also, administrative matters are re- 

ported to one executive, tec hnical ones to anothe a 

The upper diagram (for the largest plant) includes 

eight project groups, 15 technical sections. Each 

ones unit does its own research. Design responsibility 


ENGINEER ENGRG is in the assistant chief engineers, hence variation 
CONTROLLER : : 


ASST MISSILES in contracts results in variation of number of assist- 

ASST-SPACE : “epee : 

ASST ADMIN ant chief engineers. Project engineers nou are 
really coordinators of work done in technical groups 


and contacts. Included in technical sections are: 





r aerodynamics, armament, automatic controls, check- 
' ing, data & computing, equipment, ground equip- 
ADMIN ENGR DESIGN ENGR ment, hydraulics, power plant, production liaison, 
reliability, research, strength, structures, weight. 
PROON DESIGN ADVANCE DESIGN Ratio of engineers and draftsmen to technicians is 
CHIEF DRAFTSMAN PERSONNE 2:1; about 50% of the work is on the board. Total 
engineering employment is 10,000—about 14% of 

the company total. 
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Today’s subcontract plant provides both engineering sert 


ice (if needed), and “hardware.” Thus project engineer 


ing here is primarily concerned with specifications and 
factory liaison on designs from either design engineering 


or outside. Costing is extremely important, because 


“minor” design changes can—and usually do—surpass 


any contract contingency provision. 
The large loft is in two groups, one for design support, 
the other and 


for tooling, yet the “paper” (drawings) 


“metal” (actual tooling) are kept together for close co 
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A typical project organization .. . 


{bout 75% of the personnel of this 425-man department is 
on R & D, because of the frequency and magnitude of 
almost-constant redesign of military products. This also 
makes it advisable to have one group handle both R & D 


themselves at any given time, but knowledge and experience 
are carried over from one phase to the next. Engineering 
design includes four steps: (1) producibility check to 
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FUNCTIONS) 
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CHIEF PRELIMINARY DESIGN 
PRELIMINARY DESIGN 


Division setup includes services to 
parent corporation .. . 


Here is a contracting division of a larger corporation, or- 
ganized on a project basis. Engineering includes 650 peo- 
ple, 400 in design and development, 250 in clerical and 
administrative. Note dual reporting of the executive and 
use of unusual titles. The senior groups handle all develop- 
ment, design, and ultimately production of “hardware” 


sonnel advising for the parent corporation, and controls 
such services as drafting, blueprinting and release. Specifi- 
cations, proposals and the technical library are under the 
chief of preliminary design; this group also advises project 
engineers on current problems. The bearings engineer has 
analysts and engineers who handle bearing problems of all 


items. The chief administrative engineer also handles per 
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divisions. 
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standardize and cut cost of R & D design while maintain- 
ing performance and durability requirements, (2) detail 
drawings, (3) maintaining engineering-release records, 
(4) product-improvement ‘design. The department has its 


THE MATTER 


n only a few cases are companies willing to report the 
percentage of sales income expended in engineering, and 
available figures are not directly comparable because 
of differences in accounting practices and policies. The 
minimum annual cost of engineering appears, however, 
to be 2 to 3% of sales for an established company in a 
relatively static field, 4 to 5% in heavy capital-goods 
manufacturing, 9% for a large company involved in an 
aggressive marketing campaign, 212% for an electrical- 
control manufacturer. 

These figures in general cover both design and R & D, 
but the practice in budgeting is not consistent. In aircraft 
companies, where R & D is frequently done all through 
engineering, it is impossible to isolate the R & D figure. 
Likewise in a company in electronics or missile tech- 
nology in which most of the work is in research anyway. 
In older fields, where the rate of development—or at 
least the emphasis—is lower, budgets are tied percentage- 
wise to company sales. A diesel maker shows an R & D 
budget of 1.21% of sales, for example. Sometimes, all 
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Project organization for a 


military heavy-equipment producer . . . 


own experimental shop for prototypes and test equipment 
proving grounds and a special R & D procurement group 
(none shown). The department is 13% 


of total employ 
ment, has 73% engineering draftsmen 


OF MONEY 


engineering of whatever type is lumped together. Cas¢ 
in point: a company with a diverse line of products and 
many divisions spent 3.5% of its sales dollar in engi 
neering last year, 40% of it on R & D, 16% on design 
15% on tool, and 29% on general engineering. 

However, where R & D is a separate organization 
there seems to be a trend toward considering it without 
relation to sales or income. One company making a 
diverse line of capital and consumer goods, for example, 
considers R & D a company-wide capital expense, han 
dies this budget just as it does one for new buildings 
while engineering is paid for by divisions in their separate 
budgets. Another company, just as large, handles its 
R & D as a series of capital investments, authorizing 
projects individually and billing its divisions for their 
share. In still another, divisions carry the cost of a 
general engineering laboratory and a general research 
lab, the first financed 85% by payments for specific proj- 
ects assigned by divisions, the second only 15% that 
way. The remainders are charged to divisions 
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EQUIPMENT 
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FLOAT CONTROL 


COMPONENT CONTROL & 
LY. DIST EQUIPMENT 


the research and development 


Major among the factors causing flux in engineering 
organizations is research & development, familiar to every 
engineer as “R & D.” This was once just another func- 
tion of the engineering department and was handled by 
the usual functional or project groups, however desig- 
nated, with an occasional special project group or “com- 
mittee” set up for some radically different study or idea. 

With increasing complexity of materials and designs, 
however, special research setups began to appear, at 
first primarily materials labs or testing stations, asso- 
ciated with Engineering, but later sometimes divorced 
both physically and organizationally. As the rate of 
change in some types of products began to accelerate, 
R & D assumed more importance, became even a sepa- 
rate division in some instances. Studies of creativity and 
the “atmosphere for research,” economic surveys of the 
importance of new products to a company’s life, and the 
dictates of fashion in organization all contributed to 
the burgeoning emphasis on R & D. Major corporations 
established large research centers, particularly in the 
vicinity of suburban research-oriented universities such 
as MIT, Princeton, Chicago, Stanford, UC (Berkeley), 
etc. Smaller companies followed suit. In many com- 
panies today, the R & D budget is larger than that for 
Engineering. 

There still remains in many minds, however, the out- 
moded idea that R & D is “just a laboratory or an ivory 
tower.” Nothing could be further from the truth. While 
some R & D installations are primarily sales showcases 
or merely the departments handling next-year’s design, 
the great majority are major installations determining both 
the form and engineering content of future products, 
hence of basic importance in selecting materials, com- 
ponents, processes of manufacture—in fact the sales 
course of the company itself. 

Several strictly R & D organizations are, therefore, 
diagrammed here in addition to those shown previously 
as integral parts of engineering diagrams. 
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ORGANIZATION 


Some general notes may be in order. One form of 
organization has separate executives for research and 
engineering, another a general engineering executive who 
has direct charge of R & D and only staff or advisory 
relationships to engineering departments which are incor- 
porated in the line management of divisions or product 
departments. There are often product-planning commit- 
tees, composed of various engineering executives, sales 
manufacturing and policy heads, which meet regularly 
or on call to review development, determine direction, 
initiate programs, set policy and the like. One com- 
pany, for example, has such a committee meeting monthly 
tor each product, another has an over-all “senior engi- 
neering committee” with three engineering executives as 
permanent members and three from other functions as 
rotating members. 

Budgets are set by varied means also. If R & D is 
a part of Engineering, it of course will be part of that 
budget, shown separately or not. But where it is a 
separate department, it may have a budget related to 
anticipated sales like those of other operating depart- 
ments, or it may have one based on individual projects or 
even on capital investment as if it were a new building or 
new equipment. Depending upon individual company 
definition, the emphasis may be either on “research” or 
on “development.” If it is the former, the tendency is 
to charge R & D as a capital expense; if the latter, the 
tendency is to budget by project, or even to bill sponsor- 
ing other departments. 

Interesting in any analysis of R & D is the fact that 
relatively few aircraft companies have R & D setups as 
such. Popularly, they are supposed to be the strong- 
holds of R & D and the recipients of most R & D funds. 
Both concepts are true, but R & D is so large a portion 
of present aircraft and missile work that it is distributed 
all through engineering groups, rather than being con- 
centrated in an identifiable place. 

One diagram shows half the home-plant R & D organi- 
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This electrical-control manufacturer has the R & D 
oriented to produce components or building blocks 


for systems. A separate organization solves prob- life, 


lems in systems, most of them for one-time use. 


With high reliability the key problem, the emphasis 
must be on developments that will have a long sales 


rather than short-term “spectaculars.” 


New product plans are administered by a committee. 








PART AND MATERIAL PRODUCT 
STANDARDS, TECH COSTS STANDARD IZATION 





PROJECT PLANNING & 
SCHEDULE SECTION 


APPLIED RESEARCH 
AND CONSULTANTS 


econen Ma 


Corporate R & D) 

organization 

fora comple 
product line 


Both basic and applied research are 
handled by this department, subdivided 
{lso handled 


are technical service and new-product 


by areas rather than time 


development, the former being charged 





DEV. FACILITIES 
AND HOUSING 














at an hourly rate. Some 200 people 
here may even make the prototype. In- 
dividual labs are 
10-15% 


ploratory research” project is budgeted 


expected to spend 
on “blue-sky” projects; an “ex- 
to provide funds for blue-sky work even 
in general departments. Design engi 
neering, by contrast, is decentralized in 


product groups. 





zation of a large radio company. It is unique in that, 
for the past 22 years, dual supervision has been used 
at both division and department levels, to attain both 
skilled technical direction and better business manage 
ment. The department head is an engineer or scientist, 
the manager is also, but the head concentrates on tech- 
nology, the manager on administration. They are part 
ners, and can act for each other when necessary, so the 
head can travel much more than formerly. The manager 
who normally is in the office, has a non-technical assist- 
ant. He supervises draftsmen, technicians, clerks and 
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secretaries, monitors costs, administers salaries and per- 
The head roughs 
out proposals on brand-new types, decides whether or 
The head selects 
usually from among his own depart- 


sonnel, prepares routine proposals. 


not to bid, handles customer liaison. 
his own manager 
ment heads. (The same procedure is followed in design 
engineering, incidentally.) 

This is in sharp contrast to the relatively common 
practice of having an administrative assistant (often non- 
technical) for details to relieve the department head 
or even the occasional one of having a non-technical 
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R&D setup with emphasis on product development. . . 


Product development is the major assignment of this R & D 
division for a 9000-man company. Total R & D personnel 
is 225, of which 125 are engineers and draftsmen, 70 tech- 
nicians and shop people, 30 clerical and administrative. 
The asst to the vp and the administrative engineering man- 
ager have broad responsibilities for project administration 
separate from, or in addition to, the line responsibilities 
charted. General management approves product-develop- 
ment projects and completed products as acceptable for 
production, but R & D has complete and final responsibil- 
ity for both functional and appearance design and opera- 


tion. There is a headquarters product-planning group to 


(“business man”) head of the department with a technical 
second in command. In these cases, there is usually 
strong tie-in with financial and administrative structures 
of the parent company and often some danger of divided 
allegiance. 

rhis company has line organization throughout. With 
the emphasis heavily electrical and electronic, it would 
be normal to have a single concentrated mechanical- 
design department. Here, however, each department has 
its own mechanical-design section for close cooperation. 
This has proved an advantage particularly where mechani- 
cal-design requirements become more severe and com- 
plex than the electrical ones—as in aircraft instruments, 
where vibration, shock, heat transfer, aerodynamics and 
material considerations now loom as most important. 

With so much emphasis on R & D, these divisions 
become operating units rather than a subsidiary of gen- 
eral or engineering management. In fact, in this case 
product design and basic research are both also handled 
by the “R & D organization” rather than by the “engi- 
neering department”—in the minds of company officials. 

One company supplying aircraft service equipment has 
two R & D labs at opposite ends of the country, each 
complete and under its own technical director. Projects 
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prepare requirements for products, as well as a produc- 
tion-engineering department to review R & D-developed 
products for producibility. Professional personnel in 
R & D are ranked from junior engineer, engineer, staff 
engineer, project engineer, senior staff engineer and 
senior project engineer, based on training, ability and 
inclination to staff or project work. When assigned a 
project or group of projects, they take the temporary 
title of supervisor, so maximum flexibility is possible. 
A small applied-research department at one plant handles 
military work, and small teams attack basic research. 


are under control of “project engineers,” as distinct from 
“project managers” in the product-engineering depart- 
ment. The R & D units, in contrast to the preceding 
one, never design the product. They carry on applied 
research through the report or breadboard stage, do 
state-of-the-art improvements on present products, handle 
prime R & D contracts or sub-contracts in areas asso- 
ciated with the company’s proposed direction, and act 
as consultants for the engineering department. Such 
consulting services are charged direct to the particular 
project. R & D utilizes 3% of company personnel, about 
half graduate engineers, scientists or mathematicians, and 
5% of sales income, not counting special R & D con- 
tracts undertaken, which are charged direct. 

Studies of R & D to overcome some of the problems 
of semantics on what to include and how to evaluate 
government participation have been made by the Bureau 
of Labor Statistics, National Science Foundation, Indus- 
trial Research Institute, and various colleges. (For ex- 
ample, Prof. A. H. Rubenstein, School of Industrial 
Management, MIT, is surveying R & D in large decen- 
tralized companies, and Harvard studied percentages of 
sales income spent on R & D.) However, very little 
comprehensive material has been published. 
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Central research division of an electronic comple 


Eight technical divisions of this company, which employs vice-president of engineering & research (not shown) who 
38,000 people (11% engineers and scientists), each has has over-all functional cognizance of research, develop- 
its own engineering and R & D groups, the latter called ment and engineering. Annual budget in 1959 for these 
“advanced development.” A chief engineer heads each. activities is 18% of sales, but includes some directly 
This central department has its own vice-president, report- funded by the government—which is hardly comparable 
ing directly to the president's office. The corporation has a to companies doing only their own R & D. 


EXECUTIVE ADVISORY 

COMMITTEE VICE-PRES AND MANAGER 
THREE TECHNICAL VISION CONTROLLER 
GROUP 

MANAGERS ADMINISTRATIVE MANAGER 





TECHNICAL Lass (EACH HEADED BY & MANAGER) 
S. ' ' 
MICROWAVE PHYSICAL SOLID STATE 
TUBES ELECTRONICS PHYSICS 





| 
SPECIAL MICROWAVE 


DEVICE 


TECHNICAL AND WNASTRATIVE SERVICES 
= = tT ' - 
MATHEMATICS MODEL AND 
T ICATION ERI T 
AND COMPUTING GLASS SHOP ELECTRICAL SHOP PUBLICATION l MATERIAL CONTR 





VICE PRESIDENT 
RESEARCH AND DEVELOPMENT 








DIRECTOR OF 
RESEARCH AND DEVELOPMENT 
DIVISION A 











LOW-POWER 


COMMUNICATION MEDIUM AND HIGH POWER Dual supervision 


iM 1 
EQUIPMENT 
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Half of the organization of one of three R & D structures bly, drafting, engineering stores and facilities, lab-assistant 
for a 7500-man company with 4/5 of its $122-million sales administration. Unique is the dual supervision—a director 
to the military. Some 2000 people (27%) are on R & D, and division manager, and a department head and depart- 
including 700 engineers. Division B (not shown) includes ment manager at that level, providing both technical direc 
five more R & D departments (“Reliability” is not dupli- tion and administrative supervision. Also, each department 
cated). Not shown are service departments such as publi- has its own mechanical design section, significant here 
cations, model shop (fabricated parts only), pilot assem- since products are basically electronic. 
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What do their titles really mean? 


This basic structure of an engineering organization calls for 
only four job functions—no matter what the title—and titles 
vary widely among different organizations. Can you find 
these functions in your setup? 


The 


question 
O 


titles... 2.2.4. 


TOP MIDDLE 
MANAGEMENT] MANAGEMENT | EXPERIENCED | ENGINEER IN 
ENGINEER ENGINEER ENGINEER TRAINING 


Chief engineer | Project Mechanical 
engineer engineer 


Works 
engineer 


= 


Designer 
Director of 
engineering 


Technical 
director 


Design 


engineer Engineer 


Electrical 
engineer 


Product 
Industrial designer 


engineer 


Vice-president, 
engineering 

Research 
director 

Engineering 
manager 


Senior 
engineer 


Section 
engineer 

Supervisory 
engineer 


Group leader 


Research 
engineer 


Development 
engineer 


Product 
engineer 


Tool engineer 


Structural 
engineer 


Machine 


Junior 
engineer 


Laborctory 
engineer 


Assistant 
engineer 


Titles in the Old World and titles in the 
Vew are different, but the importance is the same. 
Politics, personalities and incomes are all 


affected by titles—and affect them in turn. 


designer 


Methods 


engineer 











Tittes in engineering are almost as diverse as companies 
or products. They tend to grow like Topsy, both for 
individuals and for groups, as the organization expands. 
Periodically, there is a shakeup, and simplified, “stand- 
ardized” titles are introduced. Then the cycle is re- 
peated. A good example is illustrated here of just such 
an occurrence in one plant. 

There are, for example, vice-presidents of engineering 
who have nothing to do with design engineering, but 
only with plant and production engineering. Sometimes 
the chief engineer is a division or plant executive, some- 
times head of an advisory group, sometimes the chief 
over a series of “engineering managers” in various plants. 
Sometimes, either the chief engineer or the engineering 
vice-president has charge of production as well, sometimes 
of tool engineering, process control or some other phase. 

The same situation exists within engineering depart- 
ments, so no standard titles exist, nor any standard defi- 
nition of functions. As one chief engineer said, “Titles 
are often the result of a particular personality problem.” 
One of these is obviously the older engineer who has 
become a narrow specialist, is out-dated in some areas of 
technology, or cannot or will not supervise other men. 
He becomes, quite commonly nowadays, a “staff engi- 
neer” or “consultant,” attached to the office of the 
engineering executive. He is given assignments and is 


available for consulting by younger men. His knowledge 
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Our study turned up some interesting embellishments 


of the endless tide of title changes. 


is there when needed, but neither he nor the younger 
man is committed to its cooperative use under ordinary 
conditions. 

Endless variations hinge on this problem of particular 
skills and peculiar personalities. Many engineering dia- 
grams reflect it—and are continually being changed be- 
cause of it—as men retire or leave. Also, there is no 
“typical engineer,” so the ideal diagram is inevitably 
warped to suit the particular group and the particular 
size of organization. 

Subdivisions of engineering departments are also in 
constant flux. Changes in product emphasis, sales rec- 
ords, company reorganizations, and other factors are 
involved, plus the effort to maintain precise designation 
of functions as some grow and others shrink. This is 
most noticeable in the aircraft and missiles plants as they 
move into the “Age of Space” (and as they find it neces- 
sary to match men, rank for rank, with contract liaison 
men from the armed services, or prime contractors). As 
one aircraft executive said: “Functions that once were 
part of the job of one man may now be handled by a 
50-man group. We are concerned, for example, with 
thermodynamics as well as aerodynamics, fatigue at tem- 
peratures at both ends of the scale, stresses that require 
new materials and new structural forms almost con- 
stantly. Each must be specialized in by a group with 
the knowledge and capacity to keep us uptodate.” 
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AND THE MAN 


One non-aircraft company has engineering groups for 
physical electronics, theoretical electronics, solid-state 
physics, theoretical physics, plastics, special microwave 
devices, standard microwave devices, and so on. Another 
is concerned with three phases in development: imme- 
diate, 1 to 5 years, and 5 to 10 years; arranges sub-groups 
and titles to suit. 

The general advice of engineering executives who have 
been through the cycle a few times is: “Stick with sim- 
ple, standard titles for people and groups. Show spe- 
cialization in functional diagrams or departmental memos, 
but keep them out of the basic pattern, or you'll end 
up in impossible complications. It may even be advisable 
to follow a company standard for all departments, using 
a manager-supervisor-foreman system even in Engineer- 
ing—except for the odd-ball engineer who works alone. 
His title can be whatever he demands—within reason— 
because it influences no one else.” 

Case in point: a company with almost a hundred indi- 
vidual engineering departments. Each is headed by an 
engineering manager who may have sub-managers (in 
large setups) or just section managers. Large sections are 
broken into groups headed by supervising engineers; in 
smaller groups, the engineers report direct. Thus there 
are only four supervisory titles. Non-supervisory men are 
classified in rank from lowest to highest as: junior, inter- 
mediate engineer, senior engineer, fellow engineer. 
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HOW TITLES HAVE RECENTLY BEEN STANDARDIZED 


IN ONE AIRCRAFT COMPANY 


Former Classification 


Replaced by 





Aerodynamicist “A” 


Engineer 





Aerodynamicist “B” 


Associate Engineer 





Aerodynamics Engineer 


Senior Engineer 





Computer Development Engineer 


Engineer 





Computer Research Engineer 


Engineer 





Computing Equipment Specialist 


Senior Engineer 





Computing Specialist “A” 


Engineering Specialist 





Design Specialist “A” 


Engineering Specialist 





Design Weight Engineer 


Senior Engineer 





Dynamacist “A” 


Engineer 
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Associate Engineer 





Dynamics Engineer 


Senior Engineer 





Engineering Designer “A” 


Senior Engineer 





Instrumentation Engineer 


Engineer 





Preliminary Designer “A 


Engineering Specialist 





Preliminary Design Engineer “A” 


Engineering Specialist 





Research Analyst “A” 


Engineer 





Research Engineer “A” 


Senior Engineer 





Staff Engineer “A” 


Engineering Specialist 





Stress Analyst “A” 


Engineering Specialist 





Stress Engineer “A” 


Engineer 





Structures Engineer “A” 


Senior Engineer 





Thermodynamacist “A” 


Engineer 





Thermodynamics Analyst “A” 


Engineer 





Thermodynamics Engineer “A” 


Senior Engineer 





Weight Control Engineer “A” 


Engineer 
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low many engineers: , 
H. any eng ? | t¢ 


How many degrees? 


Boose companies are so concerned with engineering 
degrees that the degree becomes a sales argument, almost 
a fetish; others lump degree holders and non-graduates 
with engineering experience indiscriminately. But most 
draw sharp distinctions between engineers and support- 
ing personnel such as administrative, clerical, specialist 
and technician classifications. The typical engineering 
departments seems to work out at 40 to 50% engineers. 
R & D departments are somewhat more heavily populated 
by engineers and scientists, apparently. 

R & D may be well over half the total in engineering, 
particularly where the company is expanding. The most 
noteworthy example of this is a company with 75% of 
its engineering personnel (74% engineers) in R & D, and 
engineering representing 14.2% of total employment. 
Military development contracts account for this high 
proportion, as they do in an aircraft subcontractor which 
has 18.3% of its employees in design, 25% in R & D, 
with 45% and 50% degree holders respectively. Another 
similar contractor has only 742% of its employment in 
engineering, half being degree holders. 

Major aircraft producers provide some interesting sta- 
tistics. One has 8% engineering personnel. Among the 
1700 people represented here are 968 BS degrees, 300 
in ME, 238 in Aero E, 180 in EE. There are also 155 
advanced degrees. Designers (half the total) show 12% 
years median experience. 58% of the personnel have 
over 8 years experience; the median is 9.9 years. In 
another company, 10.4% of the payroll are engineers, 
15.8% of the payroll are in the engineering department, 
53.8% of engineering-department people are engineers. 
For two plants, the comparable figures are 11.5 and 
7.3% of payroll engineers, 17 and 12.4% in engineering,* 
55.5 and 47.1% engineers. The larger percentages are 
in the home plant, where designing is centered. In still 
another, the ratio of engineers and technicians in the 
company has risen from the 1:15 of World War II to 
1:5 today. 
is 21 years. 


Average experience of its executive group 


Another aircraft company has *% of its engineering 
personnel in engineers, design specialists, draftsmen and 
checking personnel to technicians and other assistants. 
Board work is about 50% of the job. Engineering 
employment is one in seven of the company total. One 
subcontractor has 5% engineers in the main plant, 2% 
in a subsidiary, to average 4.6%. Another has about five 
chief project or group engineers, each of these in turn 
having five or six lead engineers or leadmen, each again 
with six or seven designers and draftsmen. 
pany has 5% engineering personnel (70% 
and even lead engineers have budgets. 


This com- 
engineers), 


Among non-military capital-goods companies, the fig- 
ures vary similarly. One electrical manufacturer has 
14% of its total in engineering, 40% of them degree 
holders. A control manufacturer has 8% in design, 
47% of them engineers. 40% of this department is on 
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ates 


R & D—which went up last year while total engineering 
employment dropped 20%! One diesel maker has 2.5% 
of its employees in engineering, 2.7% in R & D, another 
has a total of 3%4%, a third has 7% (30% degree 
holders) divided 25% on development, 10% on technical 
design, and 65% on product design. 

One electronics company has 11% scientists and engi- 
neers, another 14% (% degree holders), a heavy-equip- 
ment maker has 10%, another only 3% (but 69% degree 
holders). A holding company shows 242% in R & D 
alone, 55% of them engineering-degree holders. A large 
company with diverse product lines totals 5% design- 
engineering personnel in its various product departments, 
a third as many on central R & D. 

There is some recognition also of the problem of the 
expert designer or specialist who has no management 
ambitions or abilities. He is promoted to the post of 
“consultant” or some equivalent title, may upon occasion 
be paid more than the department manager, and usually 
reports directly to the highest-ranking engineering execu- 
tive. He is available for consultation by anyone. 

A similar organizational setup may be established in 
plants where specified specialist problems are frequently 
encountered. The chief engineer of one division of a 
large press builder has, for example, six specialist staff 
engineers as advisers. One division of a large corporation 
has a bearing specialist in the engineering dept; he is a 
consultant on bearings for the whole corporation. 


RATIO OF TECHNICIANS (594,600) 
TO ENGINEERS & SCIENTISTS (738,000) 
IN VARIOUS INDUSTRIES 


All 
Activities 


All Industries 
Food 

Chemicals 
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Rubber 

Primary Metal .. 
Fabricated Metal . 
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Elec Equipt 
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Instruments 
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Source: National Science Foundation Survey, 1957 
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1 REPRINTS . 
1 Copies of this report are available for 25 cents 
I each by addressing Readers Service Dept., Product 
4 Engineering, 330 W 42nd St, New York 36, NY ! 
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the pressure that causes 


BUCKLING 
in HYDRAULIC TUBING 


Internal pressure can do it. How much? The author finds the 
answer in comparing known behavior of solid columns with that of 
fluid columns—the latter buckle in much the same way, 

allowing application of similar equations. 


WILLIAM H COOLEY, engineering designer, Boeing Airplane Co 


here is how to design against the chance that a 
straight run of tubing or pipe will buckle under internal Nomenclature 
fluid pressure he method assumes that the tubing 
acts like a fluid column, and it goes on to borrow from 
what we know about behavior of cylinders and_ solid 
columns. It is done with equations that predict the Effective slenderness ratio, K (/. 
danger point—and they can be easily adapted from cqua L active column length, it 
tions already in existence for non-fluid columns r radius of gyration (diametral 
Experimental evidence is necessary for each set of con K nxit} coefficient (depends or 
ditions for any fluid column, because it is not clearly Tube dimensions 
t wall thickness, i 


Column loading (at buckling condition 
P,, critical load, Ib 


p. critical fluid pressure, psi 


understood how hoop tension, bending stresses and end i eeeceieiiiiaiestin 
loads interact. ‘This article provides new data for onc 
tvpe of fluid column—hydraulic tubing 
Simple internal pressure can be sufficient to caus¢ For stress equations 
buckling; conventional column end-loading need not be k 
present. It all depends on the tvpe of end-connections S, 
If they are rigid, they prevent axial shortening and con 
sequently there is little danger of buckling—in fact, the 
line will fail by hoop stress (bursting) first. 
It is different with sliding or flexible end-connections 
hese do allow axial shortening, and this invites buck 
ling—particularly if the tubing is long and thin-walled All the curves except those labeled “Eulet 
One answer is to avoid non-fixed end-connections pirical—based on actual test data Vhé 
But this isn’t always possible. Many applications 1 Kuler formula for mechanically loaded column 
quire free axial movement because of the need for correct in theory, assumes clastic deflect 
thermal expansion or flexibility. It is to such jobs that not give realistic answers except for long 
the solid-column formulas can be adopted as shown formula is P./A mh | K(L/t1 
by the charts on page 73. They cover critical con Phe widely used Alcoa (Aluminum ‘ 
ditions for various lengths of 3 and 2-in. aluminum equations for mechanically loaded column 
alloy tubing. Additional tests can easily be run to deter realistic than the Euler formula. ‘Therefore, th 
mine new coefhicients for other materials and other tubc cquations—with their wealth of available exam 
dimensions. ‘The two aluminum alloys tested and their better for adaptation to fluid column th 


properties follow pendabk values of critical buckling for all 


| wall cross-section area, sq in 


a internal cross-section area, sq in 


modulus of elasticity, psi 


max hoop stress pb 21 psi 


How to Use the Charts 


,-in. tubing 5<-in. tubing diameters, and can be seen to closely r 
Wall thickness, in 0.035 0.035 test data on fluid column Ihe Ml oa 
Alloy type number 3003-H14 5052-0 the similar onc ; by the autho re based 
Ultimate tensile strength, psi 19,500 2% COO Straight-line column formula 
Yield strength (0.2% set), psi 17,000 10,000 this general form: P 
Modulus of elasticity, E, psi 10 10! 10.2% 105 ind N are empiri 


Test lengths, ft approx. 2 to 6 Phe slenderne 
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coefhcient K to correspond with the type of end support. 
Fluid columns behave like conventionally loaded col- 
umns. The tests here were for fixed ends and have 
K = 0.5. (Here are other values for K: one end fixed, 
other end pinned, 0.7; both ends pinned, 1.0; one end 
fixed, other end free, 2.0). Actually, the fluid columns 
tested were free to turn inside the fitting at one end, 
and also to cock slightly because of small clearance in 
the joint. But these variations from the fixed column 
do not substantially affect the data; they merely give 
slightly conservative results. The critical buckling stress 
P./A is not really a stress (for fluid columns) but is 
purposely given in that form to facilitate comparison 
with conventional columns. 

For 3-in. tubing. Curve (1) on this chart is like curve 
(1) for %-in. tubing in that the internal pressures, end- 
forces and hoop stresses have been computed from these 
relationships: 


Sample points 

(highest P,./A) 

Pe (test 1500 

L 24.4 21.6 

r 0.253 0.209 

L/r 96 .6 104 
48.3 52 
0.0786 0.0649 
0.363 0.363 with adaptor 
0.68 0.555 
22,850 11,900 
855 545 
10,800 8390 


Lfapabiiahaie sidan peiehdallamlaahabinst tae .ciden, ak 


Six examples .. . 


illustrate loading and end-con- 
nections in fluid and mechanical 
columns (the fluid is indicated 
in color). Although these connec- 
tions are classified as “fixed at 
both ends,” there is axial move- 
ment at the top that can lead 
to buckling. Tests described in 
article were made with column 
types 2, 4 and 6. 


Curve (2) on the 3-in. chart gives critical values of 
P./A when only mechanical end-loading is applied. 
Axial force P. is applied on rim of tube instead of to 
column of liquid. 

For i-tubing. If comparison is made between this 
chart and the one for 3-in., note this difference: an 
adaptor was used between the 3-in. pressure feed pipe 
(0.363 sq in.) and the g-in. tubing (0.242 sq in.), add- 
ing a mechanical loading caused by differential area. 
Therefore P, is a combined (dual) load—4 mechanical, 
+ fluid. 


How Tests Were Run 


The testing technique (applicable to many tubing 
types, sizes and end connections) can be easily dupli- 


cated. A horizontal steel beam 8 ft long was used 
as a base. Sliding blocks, bolted in place for each test, 
were machined for standard and special bulkhead fittings. 
A flexible hose was connected from the special fitting 
that held the sliding seal to a converted truck jack used 
as a water pump. The other fitting was capped after 
the air was forced out before each test. 

The 5,000-psi pump gage was frequently rechecked 
on a dead-weight gage tester to hold accuracy better 
than 4% of full scale. Calibration curves were not 
necessary: the gage was reset each time to correct for 
small variations caused by the sudden release of pressure 
during some tests. 

Some preliminary tests on the 3-in. tubing were run 
with rigid end-connections to verify a prediction that 
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Buckling in Columns of Aluminum Alloy Tubing 


-in. dia. (No. 3003-HI4) 





- 


(4) Euler | 
t t 


| 


Fluid ¢ 


2) Mechanical end 
load Ng 





. 








Critical buckling loads . 


in fluid columns resemble those for conventional (mechanical) 
end-loaded columns. For 34-in. tubing, curves (1) and (2) are 
from author’s tests; (3) and (4) are plots of conventional-column 
formulas. Author's equation (1) is P./A—13,600—58K(L/r); 
Alcoa equation (3) is P./A=16,800—82K(L/r). 


5,- in. dia. (No. 5052-( 


ae 





1 column 
oC Colum 


tual loading) 











For 5-in., curve (1) is from tests and shows this tubing has 
slightly different buckling behavior “Dual” means some 
mechanical loading is present along with the fluid loading. 
Equation for curve (1) is P./A=— 10,600 —37K(L/r); Alcoa formula 
for (2) is P./A—11,000—43K(L/r 





failure would be in hoop stress rather than buckling. 
This proved to be true, and failure occurred when 
internal pressure reached approximately 2500 psi. This 
gave a hoop stress of about 25,000 psi. An exception 
was one test wherein the tubing flare pulled loose, indi- 
cating the high axial restraint involved. Here, the tub 
ing shortened and buckled before bursting. The bursting 
pressure tests also showed that the 3003-H14 tubes had 
little diametral change after failure, whereas the 5052-0 
tubes had considerable expansion. The ratios of yield 
strength to tensile strength would indicate this effect. 
These data are not plotted. 

For fluid columns, slendermess ratios K(L/r) were 
generally kept high enough to insure that buckling would 
occur before bursting. Hoop stresses actually exceeded 
the yield strength (not the ultimate strength) for many 
test points, but this apparently did not lower the column 
buckling strength too much. Some exceptions were the 
dual-loaded tests that had end-loading on the tube wall 
as well as fluid pressure inside the tube. There, the 
buckling strength of this %-in. tube was slightly de- 
creased at the low value of K(L/r) = 50. It is a good 
rule to increase the safety factor for any fluid column if 
hoop stress is equal to or greater than yield strength. 

In all fluid-column tests, the deflections increased 
gradually with load, then suddenly became greater at 
failure. A number of tests showed that direction of 
deflection at failure was different than the direction of 
the initial deflection. 

For mechanical end-loaded columns, one end of each 
tube tested was open to atmosphere, but rigidly sup- 
ported; the other was free to move axially in a special 
fitting. The end force was applied hydraulically to a 
special sliding pressure-fitting that capped the end of 
the tube and transmitted the load uniformly over the 
cross-section of the tube wall. 
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REPRINT of this article can be obtained for your reference file by 
checking No. E79 on one of the Reader Service cards found in 
this issue. For other reprints available see “Current Reprints” 
listing in this issue on page 295 


EDITOR’S NOTE: 

The theory of buckling in piston-cylinder type fluid columns 
is discussed in ‘Critical Buckling Loads for Hydraulic Actuating 
Cylinder,” July ‘50, p 108. The equations derived take into 
account axial and rotational freedom of movement as well as 
cocking of the piston. 

A variety of equations that help predict buckling in mechanical 
columns for all types of end-loading have been developed 
within the past century. How to choose the best equation is 
explained in “Column Formulas—Four Basic Types,” April ‘56, 
p 139. The types in general are: the Euler equation; the straight- 
line equation; and these two—(1) Parabolic, P./A—=M—NI/K(L/r)]* 
—for L/r less than 110; and Rankine, P./A=S,/[I+M(KL/r?) 
—for full range, but has disadvantage of being conservative. 
K, Mand N are constants; S, is yield strength. 

More detailed treatment of mechanical columns is given in 
each of these specialized articles: “Buckling of Uniform and 
Stepped Columns,” Oct ‘49, p 119, and Nov ‘49, p 116, applies 
Euler’s formula (with help of transcendental equations) to 
columns of many different cross-sections, both solid and hollow, 
and gives effects of eccentricity (magnification factor); “Allow 
able Design Loads for Aluminum Columns,” Aug ‘52, p 197, 
supplies nomographs based on Johnson’s generalized equations 
to give critical loads for long, transition-region, and short columns 
that are parabolic or straight; and “Numerical Integration, 
Mar 16 ‘59, p 50, develops critical load equations for both 
pinned and stepped columns with a fairly accurate method. 

Some columns may fail by straight compression or by localized 
buckling: “Column Nomograph,” Nov 50, p 171, gives com- 
bined stresses based on Rankine column formula for pipes with 
L/r from 20 to 120, and four different end-connections; and 
“Compression Strength of Thin-walled Cylinders,” July 7 ‘58, 
p 77, gives curves predicting local buckling where wall thickness 
and tube dia rather than L/r are significant. 
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FOR ROUGH HANDLING 


- - e these shock tests 


Two rather simple methods of test-dropping the product are winning popu- 


larity. Here is how they work—with curves, equations and two sample prob- 


lems from industry. 


JAMES T GWINN, JR 


Product Engineer, Lord Manufacturing Company, Erie, Penna 


List of Symbols 


Acceleration, in. /sec? 

Amplification factor 

Half-sine pulse duration, sec 

Damping coefficient of mounting, lb-sec /in. 
Critical damping coefficient, lb-sec /in. 

Max deflection of mounting system, in. 

An exciting frequency, cps 

Natural frequency of suspension system, cps 
Frequency of sinusoid of half-sine pulse, eps 
Acceleration of gravity, in./sec* 

Max acceleration, g’s 

Drop height, in. 

Total spring rate of suspension system, |b, in. 
Mass of mounted equipment, lb-sec?/in. 
Mass of shipping container, or elevator of 
drop-test machine, |b-sec?/in. 
Trensmissibility, or ratio of transmitted dis- 
placement to applied displacement 

Natural period of vibration of suspension 
System, sec. 

velocity, in. /sec 

Weight of mounted equipment, Ib 

Weight of shipping container or drop eleva- 
tor, lb 

Deflection, in. 


Ther imc many wavs of determining the amount of 
shock that equipment can take, but two are being used 
most often. ‘They are the flat-bottom drop test and the 
half-sine impact test, which are described in this artick 
md then applied to sample problems dealing with a 
business machine and an clectronic chassis 

But shock performance cannot be considered alone 
It is related to vibration performance—you cannot specify 
for one without worrying about the other. The trend 
nowadays is to first sclect a vibration mounting svstem 
that will provide isolation, or at the worst, prevent ampli 
heation of the vibration. After that, the packaged equip 
ment with its vibration mounts can be subjected to 
shock test. If results are favorable, they justify the choic« 
of mounting method. If unfavorable, a compromis« 
becomes necessary, with vibration isolation usually tak- 


ing priority 
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FIRST: VIBRATION ISOLATION 
he main parameters of an isolated system—which 


gencrally can be represented by the following diagram 


_ 


are the spring constant k and the damping coefficient 


Mounted 
equipment —— 


eu 








Structure 


hese parameters are so chosen as to establish 
tain natural frequency f,, and transmissibility 
compatible with the system’s requirements 
tionship of k, c, f, and T is given by 


I 


\ 


and 


vhere / xfin 2A 


With the help of these equations, k and c¢ are selected 
to meet the demands of vibration isolation. The next 
step is to determine how these two parameters aff 


shock response of the system 


SHOCK REQUIREMENTS 


The drop and half-sine tests are becoming 
they are simple, and results are easily interpretc 

The flat-bottom drop test is often chosen when thx 
problem is protection of packaged equipment in transit. 
It’s done by dropping the unit from a specified height 
onditions 
is when a packaged item accidentally falls from the tail 


onto a concrete floor This simulates such 














A /Pac kage 








Concrete 
tloor . 
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gate of a truck. Other actual service conditions might in 
clude rough handling with fork lift trucks or drops 
resulting from improper handling. The natural frequency 
and damping may or may not be specified to account for 
acceptable performance with regard to vibration. No 
special test equipment is required 

The half-sine variable-duration impact test is per 
formed in a special drop testing machine (below). Spc 
cial arresting devices give the desired deceleration. Such 





Cotch- 
mechanism 


+— Equipment 





| H— Mounts 
a az /evotor 

Mi 
device ———__| HE Gude rails 




















1 device might be a sand pit, rubber blocks, lead 

punched out of a disk by the falling clevator, or a 

hydraulic system. All except sand have good impact repro 

ducibility; that is, the characteristic of the impact docs 

not varv much from test to test and machine to machinc 

Most of the machines can test equipment of up to 150 

Calibration curves relate drop height, puls« 

ind maximum acceleration in g’s of the cl 

nd are specified in military requirements. ‘Thi 

pears in many specifications of military and cle 
juipment 


ANALYSIS OF THE FLAT-BOTTOM TEST 


lrop test assumes there is no motion during fall 
1 the masses m and M prior to the instant of 
Equations can be derived interrelating — the 
im resultant acceleration of the mounted equip 
ts deflection after 
mstants 


the mass is falling, its potential energy is cor 


mpact, and the spring and 


to kinetic energy, and at impact 


moh = tim 


impact, the spring deflects until the stored 
nergy is cqual in magnitude to the kinetic energy 
ilts in a maximum deflection d of 

moh = tkd 3 


e-body diagram of m after impact, on obtains 


kd ma ! 
1 of Inq (4) into 3) vields 


(he maximum acceleration of the mounted equipment 


can also be represented by G where G 


a/g; thus 

d = 2h/G 5 
Eq (5 plotted in the following chart. Vor an un 
damped single<legree-of-freedom system the natura! fre 


que 1c 
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Maximum Acceleration, G, in g's 


I 
Qo! 10 
Mounting Deflection, d, in inches 
Drop-test Parameters 


Since 


hen 


From Eq (¢ 


Kg (9) is plotted in (A 
iscful pieces of information be 
equipment with a certain fragilit 
not be exceeded, the maximum defl 
frequency f, of the required suspen 
for any specified drop height 

More important, if the natural frequen 
temporarily established from vibration-isolation requir 


ments, the necessary maximum deflection and resultant 


icccleration capabilities of the mounted equipment mat 


be determined My 


ind this is reflected 


Rebound 


For the first half evel f di placem it 
sumed that the 
with the floor after impact lor most case 


ond half evel 


shipping container M stay 


sonabk However. rebound in thi 
occur if G w+ W/M 
rs before and after rebound (G and 


Th MANWNUM 


] 


respectively ) are related by the equation 


Damping 
Presence of damping i a mounting system is desi 
ible because it inhibits the buildup of large im plitude 
caused by vibration, Damping also affects the maximum 
ieceleration for drop test There is both an optimum 
damping value and ymount which should not be ex 
ceeded if the maximum acceleration for the undamped 
yvstem is not to be exceeded. ‘This is shown g1 iphi il 
in Chart (B \ damping greater than one-half the 
critical (c/« 0.5) will cause higher accelerations than 
without any 


damping optimum damping ! ipprox 





= 


r- 


— h Rene 2 
ai ccseaaasaaaaad 


670452 f, Ah 


10 100 
System Noturol Frequency, f), cps 


(A)—Frequency-acceleration Relationship 


Yi 


mately one-fourth critical damping (c/c, = 0.25 
Damping, of course, also inhibits rebound because it 
dissipates energy. ‘Therefore, for a system with appreci 
able damping, the maximum downstroke acceleration i 
always greater than the maximum upstroke acceleration. 


ANALYSIS OF HALF-SINE TEST 


Deceleration of the machine elevator M in the half 
sine test is controlled by the buffer mechanism to give 
a desired time relation for displacement, velocity and 
acceleration. The test is completely described when the 
maximum g’s, duration of pulse, and pulse shape are 
specified—for example: a 15-g, 11-millisecond half-sine 
impact. In Chart (C) is shown the pulse for such a test, 
and typical calibration curves. In this case the curves wer 
plotted for a 150-Ib test machine. 

If the maximum acceleration of the elevator M is 
reached very slowly (pulse duration b being very large 
then both m and M expericnce substantially the same 
acceleration. This is a static response. 

Under actual conditions, however, the response time 
is much shorter and the ratio of the “dynamic response”’ 
to “‘static response” is called the amplification factor A 
Thus G,,. = AG. 

he amplification factor is completely dependent upon 
the ratio f,/f,, or alternatively, the ratio of twice the 
pulse duration to the natural period of the system 
(2b/T,). Curves of the amplification factor for various 
values of f,/f., shown in Chart (D) were developed by 
R. D. Mindlin (see “Dynamics of Package Cushioning,” 
Bell System Technical Journal, July-Oct 1945, pp 354 
461 Che maximum amplification may occur during or 
after impact. 

Consideration of the deflection across the mounting 
system shows that 


where x,, is the “static response” deflection given 


fo 
1.43 = wi 


f 


CURVES FOR DROP TEST 


Moximum occurs 
ofter t=0 


Maximum occurs 
of t70 — 


0 OF Q2 O03 O04 OS O OF O08 OS 10 
Domping Rotio c/c, 
(B)—Damping Influence on Mox Acceleration 








NONLINEAR CONSIDERATIONS 

When subjected to drop tests, energy undissipated 
by damping is stored as spring energy and returned to 
the system on the upstroke. Stored spring energy is area 
under the load-deflection curve, and the comparison 
chart, next page, shows equal energy storage for a 
linear and a nonlinear spring. Note that the nonlinear 
spring requires a much higher load to absorb a given 
amount of energy. This means that equipment mounted 
on a nonlinear suspension would experience much higher 
acceleration in being brought to rest than one mounted 
on a linear suspension. The linear suspension, of course, 
must undergo a larger deflection to absorb a given 
amount of energy, but this is of secondary importance 
when the maximum acceleration, which can result in 
mechanical damage of the equipment, is considered 


PROBLEM 1—SUSPENSION FOR COMPUTER 


A suspension system is to be selected for the protec- 
tion of a computing machine. Worst shock condition 
will be a 20-in. flat-bottom drop test. Equipment 
weight is 300 lb and equipment fragility is 10 g’s. Sway 
space is to be kept to a minimum 


Solution: Referring to damping Chart (B) if a system 
with one-fourth critical damping is used at the limit 
of 10 g, the maximum undamped acceleration level is 
G = 10/0.8 2.5. 

Entering this value into Chart (A) and into chart on 
preceding page, the desired system natural frequency and 
maximum deflection for h 20 in. are f 6.2 cps, d 
3.2 in. If an undamped system were specified these values 
would have been: f, 5.0 cps, and d = 4.0 in. (25% 
larger than 3.2 

The necessary mounting system spring rate ma\ be 
calculated from Eq (6): 

k = (27)*(6.2)?(300/386) 1175 Ib/in 

Having found the necessary deflection and system 
natural frequency, the sway space necessary may be 
established, and the response of the system to vibration 


considered. Because most elements of the machine will 
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CURVES FOR HALF-SINE TEST 
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(D)—Amplification Factors 


have natural frequencies higher than 6.2 cps, this system 
will protect for both shock and vibration. 


PROBLEM 2—ELECTRONIC CHASSIS 


A 60-Ib electronic chassis is to be provided with an 
isolation system. Fragility level is 15 g’s and the mounted 
equipment is to be subjected to 15-g, 11-millisecond 
half-sine tests (to simulate landing of an aircraft). 

A preliminary study of the vibration characteristics 
indicates the suspension should have a natural frequency 
of approximately 20 cps. The transmissibility at reso 
nance should not exceed 4. The sway space has been 
tentatively established as 0.5 in. The system is to be 
investigated for its response to the shock test to dete: 
mine if these requirements are reasonable 


Solution: 


From Chart (C 
millisec pulse 


drop height is 4 in. for a 15-g, 1] 
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Comparison of Energy Storage 
2 Types of Spring 





Qa er rrr rere 


> 


From Eq 2(A) 


60 . 
( in 200( ) = 38.8 lb-sec /in. 
386 


When resonance is considered, f f,, and Eq (2) 


becomes 


Solving for c/« : 3. Since 


] 
2(.011 
then f,/f 20/45.5 0.44 
For f,/f, 0.44, and c/c, 
equal to 0.7 from Chart (D). Then the maximum equip 
ment acceleration is equal to 0.7 (15) 10.5 g’s 
From Eq (11), x. is found to be 1 in. Then the 
dynamic deflection is Xmax 0.7 (1.0) 0.7 in 
Ihus the computations show that 1) A vibration 
mounting system with a natural frequency of 20 cps 
will provide adequate protection for the electronic equip 
ment when subjected to the specified shock; (2) the 
percent critical damping needed to control the trans 
missibility at resonance is 0.13; (3) for linear cushioning, 
the allowed sway space (0.5 in.) is not adequate 
Sway space should be increased to at least 0.75 inches 
his will insure that the equipment does not bottom 
ind that if the mountings are nonlinear near the max 


15.5 cps 


0.13, A is approximately 


mum deflection, a margin of allowance is availabl 


REPRINT of this article can be obtained for your reference file 
by checking E80 on one of the Reader Service cards bound in 
this issue. For further reprints available see “Current Reprints’ 
listing in this issue on page 295. 


EDITOR’S NOTE: You can quickly check out a structure’s ability 
to withstand vibrations by exploring the structure with a 
velocity pickup. Signals from both the pickup and vibrator are 
fed to an oscilloscope. For an article on how to interpret the 
oscilloscope patterns, see “Structural Vibration—Oscilloscope 
Tells the Story in Pictures,”” Feb 2, p 53. 
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DESIGN FEATURES 


DESIGN 
fixes the Flush Toilet 


Here is a ball cock valve that gives a positive 
shutoff. Instead of fighting against pressure in 
the water line, it turns that pressure around 


and uses it for a tight seal. 


The flush tank was one of the first automatic servants to 
enter the home. For years it has been a candidate for 
redesign because of the shutoff trouble it frequently gives 
at both the refill and outlets. Here, in Fluid-master Model 400, 
a manufacturer offers something quite different from the 
conventional combination of air-tight float and mechanical 
linkage to shut off incoming water. In addition, there is 
extensive use of plastics and stainless steel to eliminate cor 
rosion troubles. The mechanism is applicable to a wide 
variety of valve applications needing positive control of 


fluid level. Produced by Fluidmaster Inc, Anaheim, Calif 








Upper seo/ 


Lower sea/ 


Inlet tube 





FLOAT UP 


Positive shutoff . 
is assured, when float goes up, by water presswe entering th 
opening between raised control stem and the lower seal. Heart 
haped valve chamber has 9 times the effective area of th 
valve eat, therefor provides ) times the opposing rOTce In 
this stage, upper seal i losed by widened-diameter portion 
of the control stem 

When toilet is flushed, drop in water level lowers the float 
and control stem. Now, larger diameter of the control stem 
plugs entrance to the lower seal, at the boss, and in sequence 


opens the upper seal. ‘This permits the heart-shaped chambx 
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Overtiow tube 
Hush tube 


FLOAT DOWN 











to discharge its water; full line pressure now acts on the out 
ide of the lower seal, lifting it to full flow position. Flipper 
scal is a suction breaker to prevent reverse siphon action should 
line pressure drop below atmospheric pressure 

With the exception of the red brass inlet tube required by 


plumbing codes, all metal parts are stainless steel The hush 


tube is rigid, polyvinyl chloride; the refill tube, neoprene; the 
float, polyethelenc Uhe only frictional contact is between the 
rubber seal and the stainless control stem. Waterflow between 
these elements provides adequate lubrication and continuous 


flushing to remove any foreign particles 
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IN NEW PRODUCTS 


Servomotor & i 
acceleration compensator ——— 


itor 


connections 


0 IPSules 


basic units 
istrument are: readout section with tape drive and baro 


tion mput, servomotor and acceleration compensator 
l'ape is 40 ft long 
from 50/ft im. at sea 


eleration 


aps pitot-tube connections 
ations arranged logarithmically 


tt/in. at 60.000 ft Acc 


generated by 


ompensator uses 


ignal second set of coils and rod 


Each of three aneroid capsules can expand ¢ in. durin 


ng qui cnt to on itmsopher 


Tape Measure 


for Altitude 





Coils 


Armoture 


Capsules 


Amplifier 


Sprocket 


Window 


PRODUCT ENGINEERING - 


A new approach to the plane-crash problem, 
Bulova’s altimeter gives the pilot a 
calibrated tape to watch, instead of pointers. 
The instrument itself offers greater accuracy 
because its sensing elements are freed from 
mechanical work—they transmit output elec- 


trically to the readout. 


With a knob on face of the altimeter, the pilot sets the 


radioed to him. The 
altimeter then responds with properly adjusted readings 
At sea-level 
within 10 ft. The tape is continuous; its contrasting figures 
move past fixed indicators for quick, direct readings. The 
Air Force has ordered 25 of the 
tion 


barometer for reference pressure 


pressures, it indicates 


altitude accurate to 


evalua 
They’re produced by Bulova Research and Develop 
ment Laboratories, NYC 


instruments for 


Aneroid capsules 


ire heart of barometer As the xpand 


ponse to air pressure oftt-iron armature mov 


of the paired coils. Each coil carries primary a id 


vinding, forming a transformer the 


put ot the s 


irmat 


ondary is related to armatur 
losed-loop system 

ind relaved to the 

ind moves the 


> | tape 


vindow in face of imstrum< 
rew geared to the servomotor 


leration and gravity rs are eliminated bv a 
irmature and set of coils rest 
Specih tiftne ot 


ary armature to move same amount as the psule 


ond rained parallel 


motion spring ond 
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PRODUCT DESIGNS 


DEFTLY DONE 


.. . profiles 
turbine blades 


Nondestructive test allows visual 
examination of turbine blade sec- 
tions to within 0.0005 in. Three 
sections of a blade can be in- 
spected in three minutes by oper- 


ator with minimum of training. 


Shrouded or unshrouded blades up to 16 
in. long, 2% in. chord, and with 45° or 
more twist in either direction may be 
tested. The forging dies for turbine blades, 
buckets or vanes may also be checked 
and lens magnifications altered to cor- 
rect for shrink allowance. Correction of 
mognification allows standard airfoil charts 
to be used to check dies. Optical Section- 
profile Projector is produced by Eastman 
Kodak Co, Rochester, NY. 


tes 
— relay pi 


The projector .. . 

uses light beam to provide magnified profile of turbine blades upon a view 
ing screen his profile is a true section of the blade being check d and 
permits direct visual comparison with standard airfoil charts. 

Blade is held horizonally and illuminated by two 1000-w mercury vapor 
lamps, each with a high-aperture condensing lens that gathers and concen- 
trates the light. Contour masks are used as secondary light sources of 
proper curvature to fit the blade. This assures that the light will be in 
focus at all points along the curved blade The two primary-relay le: 
tems then project a brilliant, distortionless line of light on the blade 

I'he secondary-relay lens system views the blades at 35°, to prevent inter- 
ference of the light beam by shrouding or high twist, and returns the imag 
of the bright line on the blade to the axis as a true image. A Fresnel bi 
prism then joins the images from each side as they enter the projection 
lens system 

Ihe blade-section contour is shown on the screen as a dark image sharp! 
outlined by a bright band of light. The blade may be rotated around it 
axis, moved in or out and along the direction of blade thickness by the 
operator so that comparison with charts on the viewing screen can be act 
rately made 
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WITH LIGHT 





| 
i 
; ers ——~ Extension tube 


‘Metering-float extension 








a float 


Position converter . 

is a helical magnetic iron strip encased 
in a nonmagnetic tube and mounted on 
ininiature bearings 


The helix assem 
bly is located parallel to the tube that 
encloses the metering-float extension 
\ magnet attached to the float exten- 
sion moves in direct response to changes 
in flow rate The leading edge of the 
helix is attracted to the magnet and 
follows it, converting linear motion to 
rotary Since the helical strip is 
twisted less than 90°, ambiguous re 


sponses are elimin ited 
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flowing liquid 


Features of this flowmeter are its photoelectric 
integration and the frictionless translation 


of linear motion to rotary. 


Used for automatic batching applications, billing and recording, the 
integrating flowmeter shows percentage of flow plus total gallons. Six 
digit counter is capable of handling up to 600 counts/hr. Model MPT-53 
is produced by Brooks Rotameter Co, Lansdale, Penna 


Path of light . 
between source and photocell is interrupted by the flow-sensing 
timing disk and a stationary mask Ihe cam is operated by th 
converter and controls the amount of light passing to the timing di 
This disk is driven by a synchronous motor and determines tl 
of the photocell 


an aperture that provide 1 positive 


exposul to light The stationary mask i 
utoff for the timed light | 
produced by the light striking the photo 


which actuates the six-digit counter 





FOR MANY THIN PARTS... 


Powder Metallurgy can compete 
with Stamping 


A compacting-equipment manufacturer offers some 


cogent arguments why powder metallurgy should be considered 
JOHN HALLER, president 


Haller Incorporated, Northville, Mich for many parts normally made from sheet metal. 


For many high-volume production requirements tumbling 
pressed and sintered metal-powder parts are less expen 
ive on a_ ready-to-assemblk 
require 


ind some secondary forming operations by 
using metal-powder parts—and still get all the strength 
vou need? Although ductility is usually lower, 
parts made by powder metallurgy (PM) are as strong a 
stampings made of mild low-carbon stecl 

Unless strength obtainable with alloy steel is necessar 
in combination with a high degree of ductilitv—metal 
powder parts may offer a number of advantages. Of 
course stainless steel and other higher alloy 


provide high physical properties 


basis than stampings that 
secondary operations to meet finish, form or othe: 
requirements. While metal-powder parts have lowe 
physical characteristics, how much strength do you really 
iced? In most parts rigidity rather than strength is th 
ontrolling factor, and steel stampings with, say, 50,000 

tensile strength may have fat 


most 


more strength than 
relatively cheap and the extra 


ength is free But uppose vou ¢ 


powder 
juired, ‘The material is in metal-powder 
tr in eliminate shaving ft 


ial treatments—such as coining after sin 





But stamping is best 
for thin parts with projecting lugs like these busi- 
ness machine linkage-elements. Stock here is about 
0.030 in., the bottom limit for PM. Without lugs at 
right angles to pressing plane, these parts could be 


produced competitively in metal powder. 


tering, infiltration. ‘Ihe point is—simple pressed and 
sintered parts can be as cheap or cheaper than stampings 


Here are some of the reasons 


Shaving is often required on stampings *s in. thick and 
above, because blanking normally leaves a straight surtace 
for only about 4 the thickness of the part—the remaining 
¢ being fractured as the punch pushes stock through the 
die. Maximum amount that can be shaved is usually 
ibout 10% of the break-off thickness 

Shaving is necessarily a slow operation, because 
parts must be loaded manually to get the burr side 
up, and alignment of irregular parts requires care. Shav- 
ing also involves an extra dic 

When more than one shaving operation is needed, 
work hardening may cause the part to tear during the 
second operation. Die maintenance is high, even though 
the initial cost of a shaving die may be low. In one ex 
treme case about $40,000 per year was spent to maintain 
a $1500 carbide die for shaving light gears 


Holes or recesses that are small, closely spaced or of 
irregular shape may call for delicate piercing punches or 
a progressive die. Or on secondary operations it may be 
necessary to drill, counterbore, countersink, ream ot 
broach these holes. Many holes and recesses difficult 
or impossible to produce in a single stamping operation 
can be easily produced in a PM part 


A Vending-machine lockplate 


was stamped and plated in five steps, is now cut to two 
by powder metal process. Too! cost was $7500, now is 
$1500. 


B Cam needed shaving 

after stamping, now is pressed for 25% less. 

costs are the same 

€ Computer control lever 

holes are small and located precisely, not a job for 
fragile piercing dies. Pressed part cut cost 80%. 

D Counter gear 


with thickened tooth has body thickness of 0.037 
0.0005 in., is made in $1500 carbide die usable for gears 
of other thickness. As stamped, gear required eight opera- 
tions in a $9000 progressive die. 


E Indexing pawl 


for business machine is too small to hold easily for 
piercing and shaving, so the dies wear and quality 
suffers. PM gives needed surface finish with no secondary 
operations 
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Tolerances for simple pressed and sintered parts are 
held as close as those obtained in stamping. Even clo 
tolerances can be maintained with additional sizing an¢ 
coining operations. For example, thickness on man 
thin parts can be held to 0.001 in., or even 0.0005 in 
where geometry is simple. On length dimensions, long 
thin metal powder parts can be held to much clo 
tolerances than is possible with stamping 

Commercial tolerances on thickness of steel strip 
from which most stampings are made, runs about 
l'o hold thicknesses to +0.001 in. or better, 
stock is available at extra cost from the mill 

lolerances on radial dimensions are primarily a fun 
tion of toolmaking, and precision is the same for cith 
stamping or powder metallurgy. Vhe small dimensional 
change that occurs in sintering thin metal-powder part 
can be accurately compensated for in making the br 
quetting tools. A radial tolerance of 0.0005 in. on radia 
dimensions is not uncommon in small metal-powd 
parts. 


Electroplating does require special techniques to avoid 
the entrapment of plating salts in the voids of a PM part 
but these techniques are not difficult or costly, and are 
well known. Porosity can be an advantage where in 
pregnation with oil can add wear resistance. Oil-impr 
nated PM parts often out-wear parts made of hard 
chrome-plated steel or hardened tool stecl. Oil lmpregna 
tion adds slightly to the cost of metal powder part 
but not nearly as much as conventional plating 

Certainly not all stampings can advantageous! 
Where high strength 
needed at the lowest possible cost, or where part 
But metal pow 
parts should be considered for thin parts that 


made as metal-powder parts 
large, stampings are often the answer 


require secondary operations if made as a stamping 


EDITOR’S NOTE: Recent articles covering methods for shap 
ing precision parts 

“Electromachining Speeds Its Attack,’’ Mar 2 ‘59, p 59 
shows how latest equipment from Japan is making spark 
machining into a production process 

“Plasma-arc Plating,’ Dec 8 ‘58, p 104—discusses a new 
method for using temperatures up to 30,000 F to make pro 
duction parts from balky materials like tungsten and moly 

“Pressing for Complex Shapes,” Jan 6 ‘58, p 62—show: 
how combining several pressing steps can give complex, one 
piece designs 

‘Design for Metal Powder Parts Aug ‘57, p 162—di 
cusses changes in design thinking needed to cash in on tt 


production process 
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ynamic 
programming— 


A NEW TOOL FOR 
MAXIMIZATIONI 


rVTrVTVT7,T,T—VTrVrVrVrOVrVrVrOrOrVrOrerererrrrerrrrerrrerrrrrrrr rrr ere 


Given: a problem with several correct solutions 


but only one that provides the optimum you need. 


Dynamic programming will often solve it when 


linear programming cannot. 


Here’s how to use this new mathematical tool. 


along with two examples. 


GEORGE F HADLEY 
School of Industrial Management, MIT 


S i ppose you have a product-planning problem in which 
there is a fixed quantity of some resource—whether it 
be raw material, labor or machinery. And it must be 
distributed between five different products. The profit 
from the manufacturing operation will depend, of course, 
on the amount of the resource allocated to each product. 
rhe problem is to find maximum profit. Linear program 
ming will do it. But suppose the profit equation is not 
linear? 

You could try to solve it by trail and error, or by 
examining all the possible distribution patterns; but this 
is time-consuming and always involves the risk of over 
looking the maximum combination. 

There is a mathematical-programming technique that 
will give an exact answer in an orderly way. It is called 
dynamic programming. This iterative method is the 
newest member of the mathematical-programming fam 
ily which also includes the well-known linear program 
ming and the not very successful or practical (at present) 
nonlinear programming. 

Contrasted with linear programming, dynamic pro- 
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gramming does not refer to a specific kind of problem 
but to a computational technique. That is, in linear 
programming, it is possible to formulate and write down 
equations which represent the general class of problem 
that can be solved. But it is not possible to write an 
equation that typifies the general class of dynamic-pro 
gramming problem. Each problem is slightly different 
and requires individual formulation. 

In addition, dynamic programming has these dis- 
tinguishing characteristics: 

It solves a broad range of problems. [he expression to 
be optimized need not be linear; nor do the constraint 
equations. Also, values for the unknowns can be limited 
to those that are simple integers. (This avoids the kind 
of impractical solution indicating that “the most profit 
can be made by sending 14 machines to Area B” 

it deals with problems that call for step-by-step solu- 
tion. This is particularly valuable with problems involving 
a series of decisions which change with time (hence the 
Dynamic). Here, a decision must be made at each stage; 
the decision at one stage affects all other stages—the 
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problem is to optimize some function which depends on 
the decisions made at each stage. 

The method will also solve problems that do not con- 
cern changes in time but involve changes in some other 
sense. Such a problem is shown below. It does not 
involve decisions that change with time, but is typical 
of the step-by-step process of dynamic programming, 
and is simple enough to be solved without aid of a com 
puter 


SAMPLE PROBLEM 


A company has 10 injection-molding machines which 
can be tooled up to produce three different molded- 
plastic parts—A, B, and C. At the beginning of the 
year, it is desired to assign N, machines to make product 
A, N, machines to product B, and N, machines to 
product C. The yearly profit on each product, dependent 
upon the number of machines assigned to that product is: 





Annual Profit, dollars 


Number of | 
Machines 
Na, Va, Ne | Li(Na fo( Np) 


0 0 

1000 500 
2000 1200 
2800 2200 
3400 3300 
4000 4000 
4300 4800 
4350 5500 
4200 5 6000 
4000 6300 
3700 6200 




















Notice that profit is not directly proportional to num- 
ber produced—a typical situation in actual practice. The 
problem: How should machines be assigned to get max 
profit for the year? 

It is assumed that once a machine is assigned, it will 
work full-time on the same product for the entire year. 
But the solution must allow for the possibility that it 
may be best not to use some machines at all. Max profit 
might occur with one or more machines idle all year. 


To analyze, work forward 


Before beginning to solve the problem, it must be 
stated mathematically. First, the total number of ma- 


chines making the three products cannot be more than 
10. 8 


Nat+WNe 
where N,, N», Ne must be non-negative integers. Total 
profit, 7,8 


+ Ne S10 (1) 


T => Si(Na) a+ So(N 8) + fs(No) (2 

In dynamic-programming notation, f, (N,) is not a 

product of two numbers but a single term meaning 

“total profit (from the table above) when N machines are 
making product A.” 
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I'he problem here is to find max profit, 
max 7’ = max[f;(Na) + fo(Na) + fa(No)] (3) 

To solve by dynamic programming, the difficulty of 
maximizing three variables all at once is avoided by 
breaking the big problem into three smaller problems 
with only one variable to be maximized in each. Start 
by defining a new variable, F, (M), which is the max 
profit when M (or 10-N,) machines are available to 
work on products B and C (subscript 2 in dynamic pro 
gramming notation means that the M machines are to 
be split between two products). Notice that M is defined 
as machines available. Max profit may occur with one or 
more machines idle. Thus, 


F.(M) = max[fo(N gp) + fa(Ni 4) 

where N, + N, M. Equation (3) can be rewritten, 
max 7' max!f;(N4) + F.(10 — Na (5 

F,(M) can be found by bringing a new variable, F,(P), 
into equation (4) and rewriting as before. F,(P) will be 


defined as max profit when P (or M-N,) 
available to work on product C. Therefore, 


machines are 


F.(M) = max[f.(N gp) + Fi(M — Np») (6 
Now, if F,(P) can be found, it will be possible to reverse 
the whole process to find a solution to equation (3 


To solve, work backward 


Fortunately, finding F,(P) is not difficult. It is sim 
ply the max profit when P machines are available to 
work on product C, and can be found from Table I by 
inspection. When, for example, P is O, there are no 
machines available and F,(0) is 0. When P is 1, 
cither 1 or 0 machines can be assigned. One machine 
gives more profit than 0, so F,(1) is 500, and N, ] 
It can be seen that F,(P) f,(N-) except when P = 10 
Here, 10 machines are available, but it is more profitable 
to leave one machine idle and therefore, F,(10) = £,(9) 

6300. These values are entered in a table 





4800 
5500 
6000 
6300 
6300 





























he same procedure is used to find F,(M). But now, 
each entry in the table is a maximization problem itself 
and requires a preliminary table before an entry can be 
made in the F,(M) table. For example, to find F,(5 
make a table which shows profit for all possible combina 
tions of five machines when they are divided between 
N, and P. This table is the sum of f,(N,) and F,(P), 
taking F,(P) values from table above. Using the table 
automatically allows for the possibility that max profit 
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dynamic 
programming —~(CONTINUED) 


may occur when one or more 
not used 


of the five machines 





e 


0 

1500 
2500 
3000 
3500 
3800 








Vv, | Total 


4000 
4800 
4700 
4200 
4000 
3800 














Maximum profit occurs when N, l and N, 
I’.(M) for all values of M are entered in a new ta 
which will be used in the final stage of the solution 


4 
bk 





Ve | Vi 


m bo ho & to 




















M | roc | ve | Vi 


4800 
5800 
6500 
7300 
S000 
R500 


GW bo tO bo te 

















Substituting F.(M) values into equation (5) and try 


ing all possible values for N, 
includes the solution 


gives a new table wh 


ich 





8500 


O00 
7300 
6500 
5800 
1K) 
3700 














R500 


 W)) 
93 10 
93°00 
92°” 
SSH) 
R00 


6700 
550 


3700 











Maximum profit ($9300) can be obtained tw 


hither Ny, 2, N a 
N 5 


3 N\ 


OTHER PROBLEMS 


All dynamic-programming problems are, of course, 


not 


this simple. Most, in fact, will require the aid of a com 


puter. And many interesting problems, though not large, 
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cannot even be solved by computer—they involve such 
large tables, and so many, that they require more 
memory capacity than is available in even the largest 
computers. There is one advantage over other program 
ming techniques, however; the equations are usually quite 
simple and coding the computer is not a difficult task 

In theory there are an endless variety of problems that 
can be solved by dynamic programming practice, 
however, there are some very severe limitations. ‘The 
example above is particularly simple because F.(M) and 
I’,(P) depend only upon the single variables, M and P 
respectively. In more complicated problems, the F's 
might be a function of two or more variables and require 
multidimensional tables for solution. An example of this 
is the cargo-loading problem. 

\ cargo-loading agent has stockpiles of thre 
products, A, B, and C, which are to be shippe 
Product A has a value, c,, weight w,, and volun 
the airplane can carry a total volume \ 
weight W, how many units (x,, xX», x-) of 
houkd be shipped so that total value ¢ 
Stated mathematically, this is 


max C = max(cara 
when W - Wala Tt Werle tr Were 
and V > vata + Vere + VEXe 
Simplifving, as before, by bringing 
F.(M,.R) = max(cere 
where M => warp 4 cx: 
and R => verp 


I;quation (7) now reduces to 


max max|c4r, + F.(W 


I;quation (8) can be simplified same way. Then 
backwards with 2-dimensional tables, the prob! 


olved as before 


EDITOR’S NOTE: Linear programming is the older sister 
of dynamic programming and therefore has a longer history 
of success. Over the last five years it has solved many 
a knotty scheduling problem and saved money in a number 
of different industries. Coding a computer to solve a linear- 
programming problem is more difficult—the equations are 
more complex than dynamic-programming equations. But this 
is offset by the fact that all linear-programming problems re- 
duce to a similar set of equations and can be solved with 
the same computer program Large computer centers have 
these programs on file (‘Big Computers Solve Packaged Prob- 
lems Economically,” June 2 ‘58, p 28) and your problem can 
be solved with minimum setup time and cost 

Previous articles by Mr. Hadley have discussed various types 
of linear-programming problems. “Too Many Solutions,” Oct 
14 ‘57, describes the simplex method—a general technique 
which will solve any type of linear-programming problem. And 
for a description of the transportation-type problem (and 
a simple pencil-and-paper solution) see “Linear programming 
Can Be Easy Math,” Mar 3 ‘58, p 55. 

Another aspect of Operations Research, of which mathematical 
programming is a part, is Queveing Theory. “Queueing Up,’ 
Nov ‘58, p 188, discusses the theory of waiting lines and its 
application to industry in assuring smooth flow of materials 
from input to output 
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more 
than 
stee 
shot 
with 


noes 

your TIFIED 

ance trom atv 4 

ERFORMA TY axMel oF 100! 
ium PEN SPE 5 STEEL TED 
yes boone Sal STAIN, cuUM-MELTE 
ALLOYS SeeRAULOY 


eh 
Sov NEEDS! 


a 
good 
additive 


410 with T"CP* 


"a symbol of advanced 
thinking at WaiMet=— advanced 
technology that means you get — 


. CLEANER MELTING ® BETTER CASTINGS 
> FEWER REJECTS ® CERTIFIED PROPERTIES 
® CLOSER ANALYSIS ® CUSTOMER SATISFACTION 


when you buy ReMer remelt stock in any analysis 


FOR CERTIFIED HEATS OF T'CP* 
STAINLESS STEEL »+ TOOL STEEL + sei -a thinly 
SUPERALLOYS * VACUUM- MELT ALLOYS disguised name fora 


OR SPECIAL ALLOYS clever additive that 
cleans melts without 


Call Cu = 2 changing analysis! 
Al ET ALLOYS CO. It means 


ot 


1999 GUOIN STREET + DETROIT 7, MICHIGAN ne 
The Complete Protection! 


STAINLESS STEELS ° TOOL STEELS ° SUPERALLOYS * VACUUM-MELTED ALLOYS 
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i) ways to align 
MATING PARTS 


Some simple methods that can save time 
FRANK WILLIAM WOOD JR, engineer during initial assembly and prevent 
Vi ies, Sil ing, . 
are tempesteren, iver Spang, ate troubles caused by improper assembly, 
a, TER when units are repaired. A further selection 
itizen’s Rapid Transit, Hampton, Va 
will be presented in a coming issue. 


/ hol 
<7 in wayway 7. ngre 
shafts 

\ —o Ze 


- Ve \~> Zz -_- Key 7 
\ / 
ESS 


4 / 
ers register fi y= 20+2 in 


ide axial alignment 3 p 
Zs 73 Of i m 


Key and keyway . . 
combine alignment and ability to transmit torque loads. Dimen- 
sions here are from Naval Ordnance standards 


Alignment pin and mating hole . 

provide one of the simplest and most frequently used 

methods af insuring correct alignment of mating parts 

On circular members (1) with mating flanges one pin slot for plunger 

hole is sufficient for alignment purposes. Additional 

pins and holes should be used when pins transmit torque Spring-loaded plunger . . 

Flat nonmating surfaces (2) need a minimum of two sets snaps into slotted screw, positions yoke correctly for assembly 
of pins and holes. Pins should be positioned nonsym- to next unit. These plungers are available with different nose 
metrically for maximum visual alignment to speed assembly shapes and end pressures 
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Product Engineering 


al 
. 
S ee 
Adjustable wedge 
<> 
Wedge and slot... . 


is somewhat similar to pin and hole method of Fig. 1. Wedge 
could include adjustment feature to allow larger machining 
tolerances. 





wcozcox ZO-UmMO 


Cast tongue and groove... 
is ideal for parts not requiring precision align 
ment such as heavy, rough castings 





Staggered-bolt . . . Odd shape... 


pattern should be uneven enough to be obvious. Also, wrench 


makes incorrect assembly impossible. Alignment pins may 
clearance must not be overlooked between closely spaced bolts 


be provided if precision location is necessary 


Stencilled marks Scribed lines filled with contrasting color jPunch marks 
| 


vA 


















































Oitferent coding 


Alignment marks . and positioned to be visible under normal assembly condi 
should only be used where approximate alignment is required. tions. When more than two parts must be aligned, coding 
Marks should be permanent—cast, punched, stamped— must be different for each set of mating parts 
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F-M Spacers Save Money in Hundreds of Applications. Spacers shown in Red 




















Cross member dividers on Before and after 
conveyor sections Motor mount bolt sleeve spacer. Two spacers replace 


undercut machined wheel hub 
> 
| — * P 
WN 4, Diam pe: Control rod 
= = 


spacers. 





Leaf spring bolt spacer. Spacer-stabilizer linkage. 





Time, Money, Materials with 
Rolled, Split SPACER TUBES 


Spacers can effect savings in many costly cut-off and de-burring ma- 
manufacturing and assembly opera- _chine time; save on secondary opera- 
tions—from automobiles to pull _ tions such as slots, holes, notches 
toys, phonographs to corn pickers. and chamfers. In steel, aluminum 
Furnished to your exact dimensions, and stainless. Plain or plated. Many 
ready to assemble, they are an lengths, diameters and wall thick- 
economical substitute for iron pipe, nesses. Complete engineering 
tubing or machined parts; eliminate __ service. 


FREE design data book on standard and special spacer specifications. Address: 


FEDERAL-MOGUL DIVISION 


FEDERAL-MOGUL-BOWER BEARINGS, INC. 
11043 SHOEMAKER, DETROIT 13, MICHIGAN 
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Product Engineering 


0 SHAFTS: 


5 steps find... 
--.- strength and deflection 


mozmammumaA 


CHARLES TIPLITZ 
Chalon Consulting Engineers 
Cedar Grove, NJ 


B nding or torsional stresses, or a combination, may shear stress to be 10,000 psi, deflections must not exceed 
be limiting requirements in shaft design. Shaft stress .05° or 0.0002 in 

diagrams usually deal with combined stress only Three Step 1. 

supplementary graphs presented here, together with a Find 

step-by-step example, bring quick aid to difficult shaft oe hp X 63,025 0.1 & 63,025 

lesign problems Porque rpm . 1.200 


EXAMPLE l'angential force at the gear pitch-rad 


therefore, 5.25/2 2.63 Ib. From chart |] 


1 2-in. radiu 
interpolat d for 2.6 lb gn D )14 in. for 10,000 psi 
through a 4-in.-dia, 20° gear, centrally mounted between he 
self-aligning bearings 2 in. apart. Limiting combined 


Design a shaft that will transmit at 1200 rpm | hp 
iI 


(CONTINUED ON PAGE 93) 


2.Deflection and load of uniformly 


loaded steel shaft 
(For 10,000"psi stress, and 


oa 
| All charts ore 
| based on simply 
“Supported 8 
shafts 


{.Force vs radius and shoft dia to 
produce {0,000 psi shear stress 








Radius, in 























Dia, in 
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MULTI-FLEX BOOTS 


Custom-tailored 
to meet the extension, compression and 
design requirements of moving parts 








44 


MULTI-FLEX 


BOOTS 


MADE BY “U.S! EXCLUSIVELY |! 





Not molded! No sewn seams! Fabric-reinforced! 


No need for expensive molds...no specially tooled 
mandrels...no sewn seams...no supporting wire. U.S 

Multi-Flex® accordion boots can be fabric-reinforced 
with unmatched travel and fatigue-resisting character 

istics. 

e Any size up to 48” inside diameter or equivalent peri 

phery, if other than round in cross section. 
e Can be used in temperature range of minus 65'F. to 


plus 500°F. 


Mechanical Goods Division 


Manufacturers use Multi-Flex Boots to protect screws, 
worm gears, pistons or other parts essential to main- 
taining precision. No sewn seams to come apart and 
let foreign matter in. 
+ 7” . 

Get U. S. Multi-Flex, plus expert engineering service, 
at “U.S.” Branch Offices, at “U.S.”’ Distributors, or by 
writing us at Rockefeller Center, New York 20, N. Y. 
In Canada, Dominion Rubber Co., Ltd. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 


92 CIRCLE 132 READER SERVICE CARD 


In Canada: Dominion Rubber Company, Ltd. 
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SHAFTS: 
@ (CONTINUED) 


Step a 

Since the bearings are self aligning and there is a 
entral load, correction factor is 0.5 (see table, simp! 
supports Since a 20° gear-tooth is transmitting th 
power, the bending force on the shaft will be greater than 
the tangential force 

Resolving: 2.63 x secant 20 2.8 lb. Therefore, 
uncorrected force to stress the shaft to 10,000 psi wil 


be 2.8/0.5 5.6 lb Therefore, enter chart 2 at 


lb, at which point D 11” (solid line 
Step 3. 

Check combined stress on the 0.14 shaft dia found 
Bending capacity on chart 2 for this dia 
approximately 11 Ib (dotted line 


factor is 0.5 so actual 
) 


in step |] 
The load correction 
orrected) load to produce 10,000 


PS IS > > Ib. Loac § prope rtional to stress, hence a 2.8 lb 


load will cause a bending stress of 5,100 psi. Combine 


tress 


: ictual stress 2 
S \ + (max stress 
> 


3.Angular deflection and torsional 
elasticity—steel shaft 

















Dia, in 
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Product Engineering 





10,600 psi 


5,100 
¥( = ) t- 10,0008 


Read deflection of 0.002 in. at 


length and 0.11 in. dia 


junction of 2 in 
Deflection factor from table 
is 0.8, therefor orrect valu ) 8 0.0026 0 00? 


in 
Step 4. 


l'arget deflection is 0.0002 in.; check for deflection 
ind torsion instead of adjusting for combined str 
requirement. Desired deflection is 0.0002/0.0022 
of the deflection of the | in.-dia shaft 


Inte rpolate 
between lin l 


lb/in. for 


an elasticity of about 2 b/in Elasticity factor i 
1625 so ug ticity is 12 i Value 


diagram 


reduce 


psi hart 
be stressed th 


M neth will 


Estimate 
lating 


must be 


CORRECTION FACTORS 








Condition Load | Deflection | Elasticity 
Ib in. 


Simple supports, uniformly C 11.0 
loaded (the charts are based 
on this condition) 


Simple supports, one concen- 
trated load at center 


Fixed ends, uniformly distrib- 
uted load 


Fixed ends, one concentrated 
load at center 


Cantilever, one end fixed, 
other unsupported, one concen-| 
trated load at unsupported end 





Square shafts, length of side 1 
same as shaft dia 
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Replace obsolete needle valves 


with the 
NEW 90° ON-OFF FLO -BALL 


For 3,000 PSI... 


Low torque, instant action . . . a fast 90° turn, requiring just 
4 inch-pound torque at 3,000 psi, actuates the valve instantly! 
Priced no higher than needle valves! 

100%, flow efficiency . . . straight-thru FLO- BALL design has 
more than twice the flow efficiency of needle valves! 

Positive ON-OFF indication . . . \arge arrow-shaped handle 
shows valve position at a glance! 


Zero leakage . . . Mass Spectrometer tests with Helium prove 
zero leakage! 





SERIES 715 


Port Styles and Sizes 

NPT AND10050 
Part No. Size Part No. 
715Al1 Vy 715A2 
715B1 % 715B2 | 



































Universal mounting . . . can be panel, side, bottom, or line 
mounted! 


Removable flanges . . . damaged flanges can be removed in 
seconds; no need to replace entire valve! 


All stainless steel construction ...costs no more than old 
fashioned screw-type valves! 


Versatile service . . . ideal for leakproof control of air, vacuum, 
steam, water, fuels, oils, kerosene, alcohol, and many other fluids. 


Other models are available for service with cryogenic 
and corrosive media. Also special designs for 
throttling flow control. 

Write today for new catalog describing the world’s 
most complete line of precision valves for industrial 
and military applications. 


Hydromatics, inc. . 


LIVINGSTON,N. J. ¢« WYMAN 2-4900 © TWX=LIVINGSTON,N.J.120 
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Bright idea for auto designers... chromium-plated hood ornument 
with Nickel ie ee ee 
base metals from corroding. 


Beauty is functional 
on this handsome out- 


Rings up lustrous design. ..cash regis- : _ Nickel plating under 
ter has tough, durable Nickel plating a : eerome, for tilting the 
under chromium for permanent beauty. 


DESIGN WITIL FLAIR... 
AND AN EYE TO WEAR 


MONE CHROME PLATING 


Nickel-chrome plating gives your de 
Signs a beautiful, durable, easy-to-clean 
finish. Nickel adds durability, lasting 
beauty. Your choice of basis material 
to suit production economy, service 
conditions. Information? Write Inco for 
Practical Answers to 40 Practical 
Questions About Nickel Plating” 
THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street New York N.Y 


Easy-to-clean oven interior is Nickel 
chrome plated. Nickel supplies are now 
plentiful, will be for years to come. You 
can plan to use good heavy Nickel plating 
for all your easier-to-clean, sparkling 
blue-white chrome finishes. 


4 -_ 
2800, Ineo Nickel makes metals perform better longer 
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Mechanical interlocking alone is used to 
join Dacron,* Orlon* and other synthetic 
fibers used in new TROYFELT non-woven 
fabrics. (*DuPont tradenames) 


INTRODUCING ' TROYFELT 


a versatile new family of synthetic felts 


made without chemical binders 





Where can you use these amazing new felts? 
Field-tested and proved for more than two 
years, these are typical reports: 


A FILTER MAKER reports TROYFELT 
outperforming wool felts 7 to | in filtering 
highly abrasive Taconite ore. 
AN ELECTRONICS firm finds TroyFreLt 
a superior packing because it stays resilient 
at high and low temperatures. 


A CUTLERY MAKER uses TroyFreLt to 
polish stainless ware... finds its smooth 
surface gives higher luster, lasts longer. 


. window makers use it as an impervious 
life-time seal . . . shoe makers because it 
lasts longer as a padding . . . gasket makers 
because it die cuts without ravelling . . . it’s 
also used as wadding in cartridges ... asa 
vibration isolator. 


WHAT IS TROYFELT? 


.. . basically, TROYFELT is a non-woven syn- 
thetic felt. It is available in Dacron, in Orlon, 
and in other synthetics. Unlike other non- 
wovens it has no chemical binders . . . the indi- 
vidual fibers are joined mechanically. Thus it 
is a softer material, a better insulator, a better 


—TroyFett. 


filter, a better packing, padding and wick. 
And yet TROYFELT offers all the long-lived 
properties of the synthetics: a marked resistance 
to chemical attack, heat, abrasion and wear! 
Want all the facts? Just circle the number 
below on this magazine’s handy reply card. 


. by the pioneers in non-woven synthetic felts 
INDUSTRIAL PRODUCTS DIVISION « TROY BLANKET MILLS 


200 Madison Avenue «+ New York 16, New York 
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“Most satisfactory brake from a cost and 


performance basis,” says Aetna Standard 


The Aetna Standard Pay Off Reel pictured A Wichita Engineer will be happy to work 
above is equipped with a Wichita Wate: with your engineering and sales department 
Cooled Drag Brake . . . selected to perform _ to help you find the most profitable solution. 
the work required. Better performance inher- 
ent in Wichita designs are helping quality 
equipment manufacturers like Aetna Standard, 
solve tough braking or clutching problems. 


Contact your nearest Wichita Engineer! 


Brehm-Lahner, Inc., Detroit, Michigan Allied Transmission Equipment Co 

L. H. Fremont, Cincinnati, Ohio Kansas City 8, Missouri 

W. G. Kerr Company, Pittsburgh, Pa Donald E. Harman, Dallas, Texas 

Smith-Keser & Co., Avon, Conn., C. Arthur Weaver, Richmond, Virginia 
Philadelphia 44, Pa., and New York, N. Y Malcolm S. Cone, Memphis, Tennessee 

Frank W. Yarline Co., Chicago, Illinois Dominion Power Press Equipment, Ltd., 

Larry W. McDowell, Long Beach, California Burlington, Ontario, Canada 

Andrew T. Lobel, Denver, Colorado R. E. Kunz, Seattle 4, Wash 

Robert R. King Co., Cleveland, Ohio Norman Rupp Co., Portland 4, Ore 

Norman Williams, Houston, Texas Bates Sales Co., St. Louis 1, Mo 





FREE 
DATA FILES 


on 


Allied Research 


DIAMONDS—SIGN 
OF FINISHING QUALITY 


METAL FINISHING qn 
PROCESSES ° a — Chromate Conversior 


Coatings for Non-Ferrous Metals 


» pe fal : * 
A complete line of quality products | on ' qn. 
and processes developed primarily as ay ; i Clear Protective Coating 
a result of helping manufacturers like en for All Metals 


yourself solve their metal finishing 


problems. If one of our present prod ae ISOBRITE Chemically Different 


ucts does not meet your needs, we'll . Plating Brighteners 


— at R 
be glad to work with you to find an F cr 
answer to your problem. Process chemicals 


EQUIPMENT AND <= GIT TTL® recririers 
COMPLETE SYSTEMS call 2 a Gttese and Getnten, bd to ennciing 


specifications for long life, trouble-free 


for Metal Finishing a AN service 


es 
Process Engineered—Single pieces rn . WAGNER | AUTO-LOADERS 


of equipment or all equipment neces 


f for fast, economical transfer of racks and 
sary for a finishing operation—evalu ; parts, conveyors to plating machines 
ated, designed, fabricated, installed between conveyors 


and tested to match exactly your AUTOMATIC AND SEMI-AUTOMATIC 


particular process. Ask about our PLATING MACHINES 
P “es E 2 5 »rVIC 7 
rocess Engineering Service. BARRELS, TANKS and other equipment. 


qGnnn. 
CHEMICALS AND SUPPLIES nlp roma 


Prompt service on a wide variety of daily-use ee ; ° 
ties ap ae ebdbih haa FLAT COPPER 
necessities for the plating room, delivered from 2 te 
warehouse stocks strategically located in cities @~\ ANODES 
in metalworking areas gl =\ CADMIUM, WHITE BRASS AND TIN ANODES in 
& most efficient shapes. Acid Replacements, Buffs, Chemi 
cals, Cleaners, Maintenance Materials 


Ask your Allied Field Engineer about our Subscription Plan 


NICKEL RECASTING SERVICE which combines your new nickel purchases with a service to 


recast your butts and spears, resulting in substantial savings 


llied Research Products, Ine. WRITE TODAY FOR COPIES of 


these useful files describing tech- 

4004-06 EAST MONUMENT STREET nical details of our complete line, 
BALTIMORE 5, MARYLAND OR, phone your Allied Field Engi- 

Branch Office: 400 Midland Avenue, Detroit 3, Michigan neer. He's listed under "Piating 


Chemical and Electrochemical Processes, Anodes Supplies" in your ‘phone book. 
Rectifiers, Equipment and Supplies for Metal Finishing 
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_ DESIGN 
SHOW... 


AT THE CONFERENCE... 


Program, session by session 


Who's Who and What's What... . 


AT THE SHOW... 


Exhibitors and their products 118 
New Products on display... .... .156 
New Catalogs and Bulletins... ..214 








3 | oe. 2a 











ASME Design 


May 25-28 








25 26 27 28 


Monday, May 


10:00 AM Session | 


CO-CHAIRMEN: DR. JOSEPH W. BARKER, Chairman of the Board (Ret.), Research Corporation, New York, N. Y. 
CARL W. BESSERER, Assistant Program Director— 
Minuteman Program, Space Technology Laboratories, Los Angeles, Calif. 


Engineering Design in Germany 
HELLMUTH WALTER, Director of Research, Worthington Corporation, Harrison, N. J 


Tuesday, May 


9:30 AM Session Il 


CO-CHAIRMEN: JOHN C. REDMOND, Manager, New Products Research, Firth Sterling Inc., Pittsburgh, Penna. 
ROBERT N. PETERSON, Supervisor, Application 
Design Group, E. |. duPont deNemours & Company, Wilmington, Del. 


59-mp.), Latest Developments in Plastics for High Temperature Service 
IRVING J. GRUNTFEST, Materials Studies, Aerosciences Laboratory, 
Missile and Space Vehicle Department, General Electric Company, Philadelphia, Penna. 


59-mp-2: Latest Developments in Metals and Ceramics for High Temperature Service 
JULIUS J. HARWOOD, Head, Metallurgy Branch, Office of Naval 
Research, Department of the Navy, Washington, D. C 


9:30 AM Session Ill 


CO-CHAIRMEN: DONALD G. DUTCHER, Chief Electrical Engineer, Hanson-VanWinkle-Munning Co., Matawan, N. J. 
R. W. BARNITZ, Chief Electrical Engineer, Jones & Laughlin Steel Corporation, Pittsburgh, Penna. 


59-mp.3, Variable Speed DC Drive Systems 
M. H. SLUIS, Electrical Engineer, Pratt & Whitney Company, Inc., West Hartford, Conn. 


59-mD-4: DC Conversion Devices 
J. J. RHEINHOLD, Vice President, Richardson-Allen Corporation, College Point, N. Y. 


9:30 AM Session IV 


CO-CHAIRMEN: FRANCIS L. JACKSON, Technical Director, Franklin 
Institute Laboratories for Research and Development, Philadelphia, Penna. 
T. R. RIDEOUT, Consulting Engineer, Port Chester, N. Y. 


59-.mp.5. Design and Application of Belts, Chains and Gears 
E. S. CHEANEY, W. C. RARIDAN, C. L. PAULLUS, Principal Engineers, 
Product Development Division, Battelle Memorial Institute, Columbus, O. 


59-mMD-6: Clutch-Fluid Coupling-Torque Converter, Application Considerations 
and Performance Comparisons 
ROBERT W. BACHMANN, Application Engineer, Hydraulic Division, 
Twin Disc Clutch Company, Rockford, Ill. 
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Kngineering Conference 
Convention Hall, Philadelphia, Pa. 


W ednesday. May 


9:30 AM Session V 


CO-CHAIRMEN: DR. E. H. PHELPS, Assistant Division Chief, Chemical-Metallurgy Division, Applied Research 
Laboratory, US Steel Corporation, Monroeville, Penna 
R. V. Vanden Berg, Head, Finishes Section, 


Process Development Laboratories, Aluminum Company of America, New Kensington, Penna. 


59-MD-7: Latest Developments in Materials to Resist Chemical Corrosion 
S. W. SHEPARD, Materials Engineer, Chemical Construction Corporation, New York, N. Y 


59-MD-8: Latest Developments in Materials and Coatings to Resist Atmospheric Corrosion 
E. BURT FRIEDL, Principal Chemist, Corrosion Research Division, 
LOUIS J. NOWACKI, Assistant Chief, Organic Coatings Research, 
WILLIAM H. SAFRANEK, Assistant Chief, Electrochemical Engineering 
Division, Battelle Memorial Institute, Columbus, O. 


9:30 AM Session VI 


CO-CHAIRMEN: JAY W. PICKING, Manager, Capital Division 
Reliance Electric and Engineering Co., 
Cleveland, O. 


A. M. KIMBALL, Manager, Digital Control Engineering, 
Director Systems Department, Westinghouse Electric 
Corporation, Pittsburgh, Penna. 
59-mp-9: Digital Systems for Control Applications 
ISAAC L. AUERBACH, President, Auerbach Electronics Corporation, Norberth, Penna 
59.mp-19. Logic Circuits for Machine Control 
EDGAR V. WEIR, Consulting Engineer, Magnetics, Inc., Butler, Penna 


9:30 AM Session VIl 


CO-CHAIRMEN: DUDLEY FULLER, Professor, Mechanical Engineering Department, Columbia University, New York 
N.Y 


STANLEY ABRAMOVITZ, President, Continental Bearing Research Corporation, New York, N. Y 


59-MD-11: Design Curves for Journal Bearings 
DONALD F. HAYS, Research Engineer, Mechanical Development Department, 
Research Laboratories, General Motors Corporation, Warren, Mich 


59-MD-12: Which Bearing and Why 
ARNOLD O. DeHART, Research Engineer, Mechanical Development Department, 
Research Laboratories, General Motors Corporation, Warren, Mich 


Thursday, May 


9:30 AM Session VIll 


CO-CHAIRMEN: THOMAS W. HOPPER, President and Director, Day & Zimmermann, Inc., Philadelphia, Penna 
G. L. BROOMELL, Director of Engineering, Leeds & Northrup Company, Philadelphia, Penna 


59.mp.13. A Graphic Method for Engineering Organization 
E. M. RAMBERG, Vice President-Engineering, Titeflex, Inc., Springfield, Mass 


59.mp-14. The Man and the Organization 
DR. MARTIN M. BRUCE, Vice President and Director, Psychological 
Services, Clark, Channell, Inc., Stamford, Conn. 
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Ss Who’s who and 


JOSEPH W. BARKER CARL W. BESSERER HELLMUTH WALTERJOHN C. REDMOND R. N. PETERSON I. J. GRUNTFEST 








J. J. HARWOOD D. G. DUTCHER R. W. BARNITZ MARK H. SLUIS J. J. RHEINHOLD F. L. JACKSON T. R. RIDEOUT 










- hm 


E. S. CHEANEY W. C. RARIDAN . L. PAULLUS . W. BACHMANN E. H. PHELPS 


~ 
Me 


R. V. VANDEN BERG S. W. SHEPARD E. BURT FRIEDL LOUIS J) NOWACKI W. H. "SAFRANEK 








JAY W. PICKING A. W. KIMBALL, JR. ISAAC L. AUERBACH EDGAR V. WEIR DUDLEY FULLER 





can ‘ . 


~ 
S. ABRAMOVITZ DONALD F. HAYS ARNOLD 0. DeHART T. W. HOPPER G. L. BROOMELL £. M. RAMBERG MARTIN M. BRUCE 
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what's what... 


DEVELOPMENTS IN PLASTIC 
FOR HIGH TEMPERATURE SERVICE 59-mo-1 
IRVING J. GRUNTFEST, General Electric Company 


Most plastics soften and decompose at temperature below 
1000 F, hence for continuous service above 1000 F their 
use is out of question. But for short time exposures, such 
as are met in rocket motors or in the skin of high speed air- 
craft and missiles, the possibility of using plastics must be 
re-examined 

Paper analyzes the thermal conditions met in high speed 
applications and describes in detail the four stages that the 
material being heated may go through. These are: (1) No 
temperature gradient at the surface, the heat input being 
exactly balanced by the radiation from the surface; (2) Equilib 
rium temperature above the melting temperature of the 
material, at which melting begins and there is a slow recession 
of the surface; (3) Heating is sufficiently severe to cause 
vaporization of the plastic material of a part; and (4) Chemical 
reactions occur 

Paper covers the phenolics, graphite, Teflon, glass reinforced 
phenolics, and other plastic materials of the thermosetting 
type. Tables and graphs are included 


DEVELOPMENTS IN METALS AND CERAMICS 
FOR HIGH TEMPERATURE SERVICE 59-mp-2 
JULIUS J. HARWOOD, Department of the Navy 


Changing requirements for materials for high temperature 
operation have brought about different approaches and empha 
sis in the development of new types of high temperature 
materials. Thermal properties of materials, refractory metals 


thermal protection systems and composite materials have as 
sumed significant roles in the current materials devclopment 
picture 


Paper will discuss briefly th urrent approaches to the 
problems of high temperature and will attempt a comparative 
evaluation of materials with respect to their high temperature 
capabilities, potentialities and limitations. Future trends in 
materials research and development will be forecast 

One of the important features of the current picture is the 
growing recognition of the necessity of considering materials 
environment and design as an integrated system 


VARIABLE SPEED DC DRIVES 


M. H. SLUIS, Pratt & Whitney Company, Inc 


59-MD-3 


Presented from the user's point of view are the relative 
characteristics, advantages, limitations, relative costs and other 
pertinent information and data relating to the three most com 
monly used methods for obtaining variable speed control of 
d-c motor drives. Paper is specifically for machine designer 
that may be required to make recommendations as to the typ: 


of drive for a given drive application. Paper deals with the rel 
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ative performances of the drives and the principles on which 
they operate, but carefully avoids electrical design 

After explaining the principles of operation of each of the 
three systems—rotary, magnetic, electronic—trelative speed of 
response, reliability, power range, efficiency, cost, speed range 
size and weight are discussed 


DC CONVERSION DEVICES 


J. J. RHEINHOLD, Richardson-Allen Corporation 


59-MD-4 


A source for dependable de power has become an essential 
requirement for efficient operation of many machines and 
processes. No longer is a “stack and transformer” sufficient 
for dc power. The user must be assured of continuity of service 
ind dependability 

Semiconductors offer a convenient, economical and efficient 
means to supply de power over a wide range of application 
Copper oxide, selenium, germanium and silicon devices are 
operating over wide power ranges with a minimum of mainte 
nance and design problems 

Compared are the fou semiconductor types as to voltage 
rating, voltage and current surge ratings, transient surge voltage 
parallel operation, series operation, temperature limit and efh 
iency No one unit stands out above all the rest in the 
categories hence selection is based upon application and known 
characteristics 

Besides the standard required information such as de volt 
and amps, the following information should be obtained and 
evaluated before selection for an application: atmospheric con 
ditions, required life, available fault current, type of load, typ 
of control, required efficiency and economy required. Only after 
all aspects of the power requirements are obtained, studied and 
evaluated can a type be selected 

Semiconductors are not a cure-all for providing de power 
These units must be properly selected and applied with the 

me care and understanding as any other mechanical or ele 


trical device 


DESIGN AND APPLICATION OF BELTS, 
CHAINS AND GEARS 


E. S. CHEANEY, W. C. RARIDAN, C. L PAULLUS, 
Battelle Memorial Institute 


59-MD-5 


Because many means are available for the transmission of 


power, the search for an optimum design is becoming more 
and more complex Three important factors must be con 
sidered: function, life and cost 

Paper reviews belts, chains ind gears and discusses some of 


the advances which have been made over the past few years 
It also presents a method for the preliminary selection of the 
most suitable drive means based on a comparison between 
drive requirements and drive characteristi 

No attempt is made to go into detailed design data, theory 
or examples of a number of drives. The uuthors have provided 
a bibliography which references much of this information 
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who’s who and what’s what. . . 


CLUTCH—FLUID COUPLING— be orman nder average cot 
HYDRAULIC TORQUE CONVERTER : eve ) yo pon hy eats eS 


ted to salt 


Robert W. Bachmann, Twin Disc Clutch Company - 1 when subjectec 
Performance features of three basic power transmission drit \ bibliography is included which referen 


met] ls of rotectio ow te sig y ts t 
levices are reviewed and compared as to output performan alacant f protection, how to design again pecin 


1 it OST re mnd ctor nent te hy nher 
haracteristics rather than specific design features itmosphet other factors pertinen ( iMospnerl 


] Tro ) 
] COTTOSION 


Based on a given prime mover, the clutch, fluid coupling an 
torque converter can be selected and compared as to output 


jie cligil peed ngin torque output hor powel mad 


— a ; —— 7 nee DIGITAL SYSTEMS IN 
teak ot aiak a \ “sale : held = : phen I ui CONTROL APPLICATIONS 


ling is suitable for constant-speed, constant load application Isaac L. Auerbach, Averbach Electronics Corpcration 


oul 
mut also offers shock and vibration protecti 
the torque converter is most suitable 

However, curves and charts show that no part 
lrive 1 itegorically superior to others The performan 
juirements and operating conditions of the driven machin 


ind the prime mover must be analyzed 


+ 


| ] 
ed for an ipphicati 


MATERIALS TO RESIST 
CHEMICAL CORROSION 


S. W Shepard, Chemical Construction Corporation 


In the last few year re has been few 
ils of construction for resi ) Corrosion 
peen many improvement 1 exist ng material 
pments in new forms, new combinations, and 
ibility and effective use of these material 

New aluminum alloys have higher strength and be 
ibility and still retain excellent corrosion resistance. Alumin 


they 


ilso is being anodized coated for greater 
ibrasion and galling resistan 

Ihe hardenable grades of stainless steels gin 
ind increased hardne without loss in corrosion 

nple heat treatment. Ductile iron is now consider 
ment material for gray iron, malleable iron, or steel 
sive atmosphere 

Plast ind elastomers aré 

ed to resist chemical corrosion 
} 


ible, and the forms have properties whicl eing LOGIC CIRCUITS FOR 
exploited MACHINE CONTROL 59-MD-10 


| 
Ceramics have widened their s ope through chang or ' 
1 V. Weir, Magnetics, Inc 
uid the protective coating industry has new combination coat Eagar aaa _ 
After tting uy D pro ler 


ings that show great promis 
» machines 


MATERIALS AND FINISHES TO RESIST 
ATMOSPHERIC CORROSION 


E. B. Friedl, L. J. Nowacki, W. H. Safranek, 
Battelle Memorial Institute 


Briefly reviewed are some of the 1 advancements to com 
bat the deterioration of materials by weathering. Specific con 
ideration is given to the protection of steel by organic or metal ' g s, Inc., in a ] 
th I I n fe designer who ha 


lic coatings, although other materials of construction and me 
? 


ods of protection are considered system, and no 
Materials that are used to resist atmospheric corrosion must 
be designed to meet the requirements of the particular environ md cann 


ment n which they ar to be used Lho vhicl | tl tt 


of control unit ws what the units and 
ir ipplied t 
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HANDSOME, HARDY SHELVING 


still another use for Penmetal expanded metal 


To appreciate why Penmetal ex- 
aundad wand is becoming more and 
more pular with designers, note 
the advantages gained from its use 
as shelving = the Clark Vita-lectric 
broiler. 

Grease and food particles are easily 
removed from the fattened expanded 
metal with nothing more than a 
spatula. Complete cleaning can be 
accomplished with warm water and 
soap. The open diamond mesh stands 
up under heat and heavy use—imparts 
a smartness that cannot be denied. 
Cost: Surprisingly little. 

Comes in flattened or standard 
form; in carbon steel, aluminum, 
stainless steel or other corrosion- 
resistant metals; large or small mesh; 
light or heavy gauge. Readily cut, 
shaped and welded 


Send for catalog 515-EM, which 
describes Penmetal expanded metal 
in detail, and suggests a number of 
ways you might use this versatile 
material. 


PENN METAL COMPANY, INC. 


General Sales Office: 
40 Central St., Boston 9, Mass. 
Plant: Parkersburg, W. Va 
District Sales Offices: Boston, New York, Philo- 
delphia, Pittsburgh, Chicago, Detroit, Dallas, 
Little Rock, Seattle, San Francisco, Los Angeles, 
Parkersburg 


a name to remember 
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CIRCLE 


Expanded metal is used in the 
broiler drawers, too. 


P”-201 


138 READER SERVICE CARD 
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who’s who 


DESIGN CURVES FOR FINITE BEARINGS 


59-MD-11 
Donald F. Hays, General Motors Corporation 


In the design of journal bearings, it is important to know 
of the relationships existing between the operational geometry 


f 


of the bearing and such parameters 


as load, speed, viscosity, 
length to diameter ratio, and 


learance ratio. Prior to this 
time, these relationships were difficult to ascertain due to diff 
ulties in obtaining a solution to Reynolds’ Equation for the 
finite bearing. Either the assumption of an infinitely long bear 
ing was used, or a bearing which was extremely narrow was 
po tulated The results wer¢ 


le the limited range of I 


used with reservation when out 
D ratios 


here is now a technique where the finite bearing can be 


inalyzed for all its characteristi I'he design curves are shown 
ipply to the full journal bearing of finite width 


} 


ontinuous ou 


Dhese urves 


with a film I'he lubricant is assumed to be 


Number small 


ncompres ible and the Reynold 


WHICH BEARING AND WHY 


Arnold O. DeHart, General Motors Corporation 


59-MD-12 


| 
Bearing selection, most of the time, is made the easy way 


} } 
{ atalogs 


choosing from the particular which happen to be 
handy a bearings. The choice may or may not be the best. In 
should be weighed before the 
Rather than competing, each bearing 
own particular advantages and disadvantages, and the 


tion will often be a 
} 


ny rational design all factor 
final selection is mad 
has it 


} 
ompromis 


Making the best possible selection is difficult be 
little published 
rings. Normally, 
nly one bearing type 


iuse there 


information that compares the vanous 


papel irticles limit themselves to 
y of th 


This paper is a pertinent selection factors 


presently available It includes rolling 
ntact bearings vlinder, bal I barrel, needle; 
ind fluid film bearings—kn« 
eve, sliding, et 


Advantage of roller contact 


ind bearings 


plain, journal 


I ire that thev: maintain 
uracy; are relatively insensitive to oil flow interruption and 
iry overloads; have low friction torque; and can b 
d without external oil system 


oment 
Disadvantages are: size: low 
olerance to dirt; abuse and large dynamic loads; have high 


ind vibration levels; unpredictable life, and are expensive 
However 


tl 


bearings of special design may circumvent any of 
icse disadvantages 

Fluid film bearings, with a fully devele p d fluid film, have no 
between parts that hav 


relative motion, hen n 


liding damages to the surfaces. Also, almost any 
used as the lubricant 

urized bearing form of fluid film bearing 

maintain cl } regardl of speed; have zero friction at 

ero veloci e his tability and Main 


lipment needed to supply the high 


¢ isily designe d 
limitat 


will usually give the bi 


and what’s what.. . 


A GRAPHIC METHOD FOR 
ENGINEERING ORGANIZATION ANALYSIS 


59-MD-13 
E. M. Ramberg, Titeflex, Inc. 

Approach is taken that numerical values can be assigned to 
the various functions that might be the responsibility of an 
engineering design department 

here is no attempt to propose any formulas or cut and dried 
rules for evaluating the various functions. In fact, it is empha 
sized that in a progressive 


be made Ihese are 


ompany periodic re-evaluations must 
lone on the basis of impersonal numbers 
a measure of the responsibilities and services that the 
various functions are held accountable for and an estimate of 
the number of men and capital investment that are required 
to perform those functions satisfactorily 


Ihe proposed method is an attempt to strip out personalities 
ind human behavior and replace them with impersonal num 
bers [he system does not compensate for poor quality of 
personnel or misplaced personnel, although it may help to point 


out where such conditions exist 
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Where continuous automatic operations demand 


double insurance against downtime 


the leading choice is standardized 


SPEED REDUCERS 


NO DOWNTIME for motor repairs. The standard end-mounted 
motor on BOSTON Gear RATIOMOTORS is easily detached by 
removing the bolts holding the motor to the gear unit flange 
A spare motor can be attached, and operations resumed in a 
few minutes. Gear unit remains undisturbed, preserving alignment 





BOSTON Gear Vertical Right Angle RATIOMOTOR drives the valve 
“popping” (final test) unit in a giant 29-station transfer machine for 
conti tomati bly of cylinder heads. 





BOSTON Gear RATIOMOTORS are the leading 
choice for all types of installations where downtime 
would be disastrous to production schedules. One 
reason is BOSTON Gear quality standards, which 
assure highest efficiency and extra service life of 
the gear unit. Another is BOSTON Gear design 
leadership like the detachable motor which permits 


BOSTON Gear Horizontal Right Angle RATIOMOTORS drive magnetic 
belts which convey parts from lower storage bins to vibratory hoppers 
at start of 13-station, automatic assembly of roller skate wheels. 


continued operation with a spare, avoids downtime 
Design around BOSTON Gear RATIOMOTORS 
for this double insurance against downtime. All 
types and ratios are standardized stock models 
quickly available anywhere from over 100 
BOSTON Gear Distributors. Boston Gear Works, 


71 Hayward Street, Quincy 71, Massachusetts 
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Light Weight 


‘eToleoleo Mm —i[-leiiglet-| 
l@Telaleleleiiols 


ALUMINUM... Design-able 


There is probably no one metal with so many 
favorable characteristics, offering so much to so 
many applications, as aluminum. It is the com- 
bination of these characteristics that helps alu- 
minum to improve products, parts, and their 
production. 

As proof of this, consider the staggering 
growth in usage that this versatile metal has 
enjoyed just since 1946—over 2 billion pounds 
more aluminum used in 1957 than in 1946. 
Consider, too, a few of the properties aluminum 
offers a designer: 


Light Weight— Weighing '; as much as copper, 
steel and brass, aluminum offers a big advantage 
for many products where weight is important. 
Light weight can also mean lower labor costs, 
lower costs in shipping, handling and installa- 
tion. And you can get three times as many parts 
from a pound of aluminum as from a pound of 
the other metals. 


Visit Reynolds 
beoth No. 1035 at the 
Design Engineering Show 


High Strength—Some aluminum alloys are 
stronger than structural steel. Aluminum alloys 
are being used in rugged applications like dump 
truck bodies, building structurals and highway 
bridges. 


Good Electrical Conductor—One of the main 
reasons you see more and more aluminum in 
cable, transformer windings, switches, motors, 
capacitors, and bus duct is its conductivity. 
One pound of aluminum is equal electrically to 
two pounds of copper. This conductivity, plus 
its light weight, strength, and workability, 
makes aluminum an important cost-cutter in 
electrical equipment and systems. 


Finish Variety — No other metal can be finished 
in so many different ways, for so many different 
effects. You can achieve a brightly-colored or 
clear finish by anodizing. Aluminum can also be 
electroplated, painted, porcelainized. 


REYNOLDS 
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because its versatile 





You can finish aluminum by polishing, buff- 
ing, embossing, scratch-brushing, spin finishing 

by just about any mechanical method. Or 
you can leave it unfinished, and still have an 
attractive product. 


High Thermal Conductivity—Aluminum con- 
ducts heat rapidly and efficiently, thus, it is 
ideal for air-cooled engines, heat exchange ele- 
ments, evaporators, cooking utensils. Another 
characteristic of aluminum is its low emissivity 

it retains heat, making it more efficient for 
air ducts. 


Corrosion-Resistance—Aluminum won’t rust. 
But equally important is the fact that alumi- 
num will keep its brightness and strength when 
handling many chemical agents that attack 
other metals. This is why so much aluminum 
piping, jacketing, tanks, vessels, and structurals 
are used in the chemical and petroleum fields. 


ALUMINUM 
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Get the details on all of the characteristics 
and properties of aluminum and its alloys, and 
on how it can improve your products, cut your 
costs. Contact the Reynolds Design and En- 
gineering Service, through your local Reynolds 
office 


Reynolds Metals Company, P.O. Box 2346-HN, 
Richmond 18, Virginia. 


Watch Reynolds TV show 
“WALT DISNEY PRESENTS" every week on ABC-TV 


The Finest Products 


Made with Aluminum 


are made with 


REYNOLDS G3 ALUMINUM 
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A AN IMPORTANT ANNOUNCEMENT FROM HEADQUARTERS FOR NEW IDEAS 


Now Dayton Cog-Belt 
increased to 200%— 300% of 


Higher HP Dayton Cog-Belts offer today’s biggest savings in Cost, 


Newly Rated 
Previous ® Previous 


Standard Belts Rated Cog-Belts 


Cog-Belts 


The Dayton Rubber Company proudly announces the findings of the most extensive, thorough 
analysis project in the V-Belt power transmission field, during which literally hundreds of thousands 
of V-Belt drives were evaluated by a renowned, independent engineering laboratory. 

This long-term project was initiated because Dayton Cog-Belt performance had been noticeably 
upgraded over a period of years, through continued research and development in new materials 
and improved features ... indicating that heretofore established HP ratings have become obsolete. 


The result: Important new increases in Dayton Cog-Belt horsepower ratings... now 2 to 3 times 
higher than previous standard V-Belt ratings. 


For the V-Belt drive designer...New 
Compactness, Lightness, Economy. 


Dayton Cog-Belts, delivering 2 to 3 times more 
horsepower, permit drive designers to use nar- 
rower sheaves, less grooves, fewer belts for any 
V-Belt drive. Two Cog-Belts do the work of 4 to 
6 previous standard V-Belts. Drive space thus 
saved permits new compactness of design, lighter 
weight and lower cost... job-proven on thou- 
sands of power drives throughout all industry. 
First costs and maintenance costs can be sub- 
stantially reduced with Dayton Cog-Belt drives, 
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Horsepower Capacity 
previous Standard Belt Ratings 


Drive Space, Weight ... using existing industry-standard sheaves. 


PRESENT STANDARD HP RATING 


NEW THOROBRED V-BELT HP RATING 


m 
m 


l 
| 


No special sheaves required... HP Ratings on Dayton Thorobred 


Existing sheave stocks usable. V-Belts also substantially increased 


Using long-accepted industry-standard sheaves, 
Dayton Cog-Belts do not obsolete present stocks 
of sheaves ... drives can be assembled from any 
existing inventories. Newly-rated Dayton Cog- 
Belts permit use of sheaves with smaller diam- 
eters and comparably closer centers... always 


Dayton Thorobred V-Belts, through similarly 
evolved improvements in materials and research, 
are now also officially increased in horsepower 
capacity—40% more than previous standard 
ratings. Five Dayton Thorobreds now do the 
work of seven standard-rated V-Belts. Here 


at a savings in cost and weight. Because Dayton 
Cog-Belts operate on industry-standard sheaves, 
there is no need to stock additional special sizes. 
Present inventory stocks allow you to cover a 
greater range of higher horsepower capacities. 


Write for new brochure 


of V-Belt Drive Design. See “Belting” 


designers can calculate 
drives by referring to existing drive selection tables in Dayton’s # 


shou ing how 


again are important increases in power drive 
capabilities and cost reductions! With these new 
ratings, the Dayton Thorobred is unquestion- 
ably the leading performer of all standard-type 
industrial V-Belts. 


Dayton Cog Belt 
280-B Handbook 


in the yellow pages of your telephone direc- 
tory for the name of your nearest Dayton Distributor or write 
Products Company, Division of The Dayton Rubber Company, 


Dayton Industrial 
Dayton 1, Ohio 


Utilize over 30 years of time proven Dayton quality, 
research and engineering in your V-Belt drive design. 


A Dayton Industrial Products Co. 


A Division of The Dayton Rubber Company, Dayton 1, Ohio 


PRODUCT ENGINEERING * May 11, 1959 


CIRCLE 141 READER SERVICE CARD 


111 





New Nylon-Body Solenoid Valve... 
List Priced as Low as °10.75... 


(Quantity 


ALCOR’S new 3-way Nylon solenoid valve, 

SV-54 Series, outlasts and outperforms steel, 
yet is list priced as low as $10.75! In general pur- 
pose and O.E.M. installations, where millions of 
operating cycles are essential, this new Valcor 
valve not only works best but costs less. 

Its nylon seat outlasts steel...its port 
threads outlast steel... pound for pound it’s 
3 times stronger than steel. Dry seal threads, 
no compound is needed— and they won’t loosen 
even under severe vibration. Nylon is non-corro- 
sive so you have no atmospheric problems. And 


Discounts Available) 


Outlasts, Outperforms Steel! 


the stainless plunger is a reliable workhorse 
for millions of cycles. Bubble tight sealing. 
Available in normally open, normally closed and 
“directional control” configurations in all nor- 
mal AC and DC voltages...1%" square x 3” long 
(valve illustrated). 


Write today for complete technical data 
on this shock-resistant, pressure-proof valve — 
the 3-way nylon-body valve, SV-54 Series, that’s 
3 times stronger than steel, yet costs less. Try 
it on your toughest application. 


VAICOR 


SOLENOID VALVES 


VALCOR ENGINEERING CORP. 


5875 Carnegie Avenue, Kenilworth, New Jersey 
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NEW eF-m Packaged Transmission 


for Small Gasoline Engines (1-1/2to7hp) 


Sun Gear 
Keyway 
for 


Crankshaft 
Key 


Spring 


Drum Assembly 


Gives you automatic forward and reverse 


without shifting gears — fits crankshaft extension 


Announcing —a compact 37%” x 4-5/16” auto- 
matic forward and reverse transmission that 
mounts directly to engine crankshafts without 
special adapters or costly engineering. At nominal 
cost, it eliminates gear shifting, simplifies power 
drives, and adds important new sales features to 
your product. 

Design of the F-M planetary drive is simple, 
operation is quick and positive. In forward, the 
throttle brings the engine to best operating speed 
where the clutch engages, locking in the trans- 
mission. In reverse, engine speed is slowed to 
disengage the clutch, and a mechanical brake 
stops the transmission. But, the sun gear con- 
tinues to rotate with the crankshaft, imparting 
reverse rotation to the ring gear through three 
planetary pinions. Releasing mechanical brake and 
accelerating the engine returns drive to forward. 


See it at the Design Engineering Show 


You are invited to visit the Fairbanks-Morse booth at the 
Design Engineering Show in Philadelphia, May 25-28, 1959. 


BOOTH No. 1064 


@ FarrBanks-MorsE 
Rosie 


Magnetos + Rewind and Electric Starters » Water Systems « Generating Sets » Pumps 
Motors + Scales «+ Diesel Locomotives and Engines « Clutches and Transmissions 


A name worth remembering when you want the BEST 
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Rugged construction, day-to-day dependability, 
and wide after-market distribution through 3000 
F-M service stations satisfy all requirements of 
garden tractors, golf carts, “riding’’ lawn mowers, 
and similar applications. If your product is 
powered with a gasoline engine (114 to7 hp) you 
can make it more versatile by installing Fairbanks- 
Morse packaged planetary transmissions. 


7 big plus features you get 
with the new F-M packaged transmission 


Overload protection ® Packaged, compact design 


Forward and reverse drive ® Automatic start 


High torque ® Simple design — only 


Engagement et most four major elements 


efficient engine speed 


Fairbanks, Morse & Co., Magneto Division 
Beloit, Wisconsin 


Gentlemen: | am interested in your new packaged transmission. 


Please send descriptive literature. 


Send your representative to discuss my possible application. 


Name Title 





Company 
Address 








City Zone State 
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DODGE 


Para-flex 


See it in action at the 
DESIGN ENGINEERING SHOW 
Booth 1105 


NEW! 
DIFFERENT! 





TAKES TAKES 
ANGULAR MISALIGNMENT PARALLEL MISALIGNMENT 





TAKES ABSORBS 
END-FLOAT TORSIONAL VIBRATION 











THE COUPLING WITH THE 4-WAY FLEX 


FLEXIBLE CUSHION COUPLING 


THIS coupling ‘swallows up” shaft misplacements. It 
automatically compensates for end-float, parallel mis- 
alignment, angular misalignment or any combination 
of all three. Moreover, it cushions the stresses of shock 
loads. And it absorbs torsional vibration—reducing 
noise and protecting machinery from vibration’s de- 
structive forces. 


Here is a new type of performance—made possible 
by the development of a tire-like flexing element. Syn- 
thetic tension members, bonded together in rubber, 
give this element the stamina and dependability of 
modern, high-speed, high-load, shock-absorbing truck 
tires—and the ability to respond magically to all 
manner of changing shaft conditions. 


Para-flex takes minimum space on the shaft. Mount- 
ing is simplified through the use of standard Taper- 
Lock bushings—no reboring, no machining. Safety 
is promoted by flush design; there are no protruding 


114 CIRCLE 144 READER SERVICE CARD 


parts. No lubrication is required, no periodic inspec- 
tion. And since the flexible member is molded with a 
transverse split, it can be replaced without moving 
either the driver or driven machine. 


Para-flex Couplings are stocked by Dodge Distribu- 
tors in popular transmission sizes. They are available 
from factory stock in capacities up to 825 hp at 1200 
rpm. Call your distributor for early delivery to make 
your own test. You'll witness something revolutionary! 
DODGE MANUFACTURING CORPORATION, 1200 Union, Mishawaka Ind. 


of Mishawaka, Ind. 


\ CALL THE TRANSMISSIONEER—your local Dodge Distributor. Factory 
trained by Dodge, he can give you valuable help on new, cost-saving 
methods. Look in the white pages of your telephone directory for 
“Dodge Transmissioneer.”’ 
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MIXER handles a sticky intermediate in the manufacture of rayon. resins (right), the mixer could be dumped automatically and completely 
After every mixing operation 25 minutes were needed to scrape and without scraping. Substantial labor savings and reduced downtime re 
clean mixer for the next batch. After surfacing with Du Pont TFE sulted in increased production. 


Low adhesion of TFE resins creates new opportunities 
in product design and process engineering 


Closely allied to the amazing low-friction properties of TFE resins Some of the advantages gained by covering critical surfaces 
are their equally remarkable anti-stick properties. Nothing sticks with TFE resins are 

with any strength to the slick surface of these resins. On the mo- © Reduced cleaning time 

lecular level, these properties are due to the very weak attraction * 
of fluorocarbons for other molecules. Alert designers have found 
numerous ways to use the anti-adhesive properties of TEFLON 
TFE-fluorocarbon resins in both processing and products. 


Reduced waste of materials 
e Elimination of additives for reducing stickiness 
e Elimination of mechanical devices for scraping 


No replacement of accessories used in handling adhesive 


The general result is an improveme operating efficiency 2 
g u nprovement in operating efficiency and materials 


a reduction in costs. Where TFE resins have been used to modify 
an already running process, the savings have often been dramatic, 
as in the example above. Designers increasingly use TFE resins 
in original equipment. Anti-stick surfacing of TFE resins is avail- 
able in the form of tape, sheet, film, tube and coatings. 

On the following page you will see how the versatile properties 
of TFE resins in combination with their low adhesion help over- 
come a wide variety of design problems. 


Elimination of troublesome release problems in forming 
processes 
Improvement of heat transfer over that of equipment on which 
a thick, clinging film builds up 

e Anti-icing 

TEFLON is Du Pont's registered trademark for 


its fluorocarbon resins, including the TFI 


(tetrafluoroethylene) resins discussed herein 





Resistance of TFE resins to sticking, heat, chemicals 


reduces maintenance... yields savings 






















DOUGH ROLLERS and conveyors coated with 
Du Pont TFE resins handle and knead sticky 
dough. Flour sprinkling is practically eliminated, 


material and maintenance cost reduced bearings of TFE 


FORMS OF TFE RESINS FOR ANTI-STICK USE 


SHEET OR FILM. Used where the surface is subjected to hard me- 
chanical wear and may require periodic resurfacing. Where resil- 
lency is needed. Where, because of size, type of base material, etc., 
it is not feasible to apply a finish. 


ENAMELS OR FINIGHES. Used where a thin film (1 to 3 mils) is de- 
sired over a metal substrate. Made from TFE resin dispersion, 
finishes can be used to coat extremely complex surfaces. 


TUBING. Used unmodified or as a lining for pipe or hose to convey 
sticky fluids. Available in almost ali desired diameters. 


MOLDED PARTS. Used where a mechanically self-supporting com- 
ponent must be employed to solve an adhesion probiem. 


TYPICAL ANTI-STICK APPLICATIONS 
AGRICULTURAL FOOD 


EQUIPMENT INDUSTRY misc. 
Plow facings Bread baking pans Agitator paddies 
Trough linings Candy molds Barrattes 
Conveyor chutes Cookie sheets Conveyors 

and belts Dough rollers Snow-plow blades 
Paint spray hose Muffin pans Paint pails 
Feed hoppers and Ice trays Ladies 

storage bins Candy conveyor = Mandrels 
Funnels Paint mixers 
Fertilizer spreaders Bread wrappers and drums 


FOR MORE INFORMATION... 


See your local supplier of TFE resins for information on the use of all 
forms of these resins in your anti-stick applications. Look for him 
under ‘*Plastics—Du Pont” in the Yellow Pages. Supplementary engi- 
neering information on anti-stick and other properties will be sent to 
you on request. Write to: E. 1. du Pont de Nemours & Co. (Inc.), Poly- 


chemicals Dept., Rm. T-36511, Du Pont Bidg., Wilmington 98, Delaware. 


In Canada: Du Pont of Canada Limited, P. O. Box 660, Montreal, Quebec 























STRIP fastened to rounded edge of developer 
tank in white-printing machine stops adhesion 


of chemicals and sticking of paper 
resins are 


5-MIL TAPE of TFE-fluorocarbon resin is used 
to line a vibrating trough. The liner prevents the 


Strip and sticking of salts, provides a constant feed and 


unaffected by NH3 eliminates continuous maintenance 


Adhesion is frequently not the only problem in a design. Factors 
such as high temperature, corrosive materials, contamination of 
product and presence of moisture complicate the picture. But, 
because of the unique properties of TFE resins, a wide variety 
of adverse conditions can be overcome. 

TFE resins are rated for continuous use to 500°F. They are 
among the most chemically inert substances known. TFE resins 
are tough and tear-resistant, have high flex strength, do not 
embrittle in extreme cold. They will not absorb moisture. In fact, 
they are water-repellent in addition to being anti-adhesive. 

Thus, pipe liners of TFE resins successfully handle a very 
viscous, highly corrosive stream of high-boiling acids at 248°F. 
Heater jaws covered with TFE resins are used to heat-seal thermo- 
plastic films. Film will not stick to the heater jaws when softened 
or melted. Hose liners of TFE resins make possible a new hot- 
paint spraying process. Hopper and vat coverings of TFE resins 
freely release bulk materials. Deposits from fumes do not adhere 
to hood and duct liners. Coated rollers stay clean. Chemicals 
remain uncontaminated. 

The use of TFE resins results in cost-saving advantages. Since 
materials cannot cling to machine parts protected by the resins, 
machinery need not be stopped to remove accumulations. Clean- 
up time and maintenance are cut to a minimum with savings in 
labor and production costs. Waste of materials and equipment 
is reduced. The elimination of downtime sometimes permits an 
entire plant to operate on a faster and more regular schedule. 
BONDING Special techniques have been developed to permit bonding o 
IFE resins to other surfaces. Good bonding strength can be achieved be- 
tween a treated surface of the resin and wood, glass, steel, aluminum, cop- 
per, ceramics, plastics—and, in fact, any material that will bond with an 
adhesive. Pressure-sensitive adhesives can be used, too. The coating of vats, 


troughs, rollers, conveyors, etc., with tape and sheet of TFE resins thus 


presents little difficulty. Information on bonding is available from Du Pont 


on request 


GUPIND TEFLON 
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Falcon missiles travel “‘first class” 
in containers secured by LINK-LOCK 


Before they take to the skies, Falcon air-to-air guided missiles 
are shipped or stored in containers sealed pressure-tight by 
Simmons LINK-LOCK fasteners. 

These precisely engineered fabricated aluminum cases are 
produced to Hughes Aircraft Company specifications by the 
following companies: Vendorlator Manufacturing Co., Fresno, 
California; Allison Steel Manufacturing Co., Phoenix, Ari- 
zona; Avco Corporation, Crosley Division, Richmond, Indiana. 

Features like these make the LINK-LOCK ideal for use on 
military cases made to rigid specifications as well as on inex- 
pensive commercial containers: 
¢ Impact and drop resistant. 

* Positive-locking without springs. 
* High preloading and high load carrying capacity. 
* Compact design—lies flat open or secured. 
* 3 sizes, for heavy, medium, light duty. 
* Flexible engagement latch design...can be varied 

to suit different applications. 
Write for Catalog #1257. Contains complete details of LINK- 
LOCK and other Simmons Fasteners with unlimited money- 
saving applications. Samples and engineering service available 
on request. 





Half-turn appl es } gh closing pressure, counter-,. 
turn disengages for opening LINK-LOCK lies flat 


open or closed 


SIMNONS 


et ee tt Bete) ite] 7 wale). 


North Broadway, Albany 1, New York 





VISIT US AT BOOTH 325, 1959 DESIGN ENGINEERING SHOW, Philadelphia, May 25-28 
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AMP INCORPORATED 
Insulators, molded printed circuit 
edge connector blocks, solderless 
electrical terminals and application 
tooling 

ACME STEEL COMPANY 
Metal stitchers 


ACRO DIVISION, ROBERTSHAW.- 
FULTON CONTROLS COMPANY. 
Switches and relays 

THE ADAMS & WESTLAKE COM- 
PANY 
Mercury plunger type relays 


AEROQUIP CORPORATION 


.807 


1030 


1536 


oo ottan 
1134, 1136 
Flexible reuseable fittings, 
self-sealing couplings, pipe and tube 
clamps, couplings and joints 


AIRCRAFT AND MISSILES MANU- 
FACTURING 
Magazines 


AIR-MAZE CORPORATION 
Electronic equipment, 
liquid filters, 
spark arresters 


hose, 


1424 


..- 1624 


air, oil and 


silencers, breathers, 


118 
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AIR-SHIELDS, INC. . 


Environmental 


. 1648 
equipment, 
compressor and vacuum pumps 
ALEMITE DIVISION—STEWART- 
WARNER CORPORATION 
Centralized lubrication systems, 
draulic hose lines and fittings 


THE LOUIS ALLIS COMPANY... 304 
Ac and de adjustable speed drives, 
mechanical adjustable speed drive 


ALLOY PRODUCTS CORP 
Tanks 


control 


717 
hy- 


1459 


and formed shapes, metal 


fabricators 


ALUMINUM COMPANY OF AMER- 
= ae 
Extrusions, drawn 

pipe, foil, 

rolled sections, 
honeycomb, foamed panels 


AMERICAN LAUBSCHER CORPORA- 
TION , 1551 
Screw machine products, ground and 
polished products, stampings, pinions, 
wheels, 


1324 
shapes, castings, 


sheet, finishes, ceramics, 


forgings, expanded 


segments, 
dized plates, 


racks, color 


dials, 


ano- 


panels, jewels 


for precision devices, springs, injec- 
tion molded plastic precision compo- 
nents 

AMERICAN NICKELOID CO 
Prefinished and preplated metals 


AMERICAN PULLEY COMPANY... ..1646 
Offset speed reducer, bucket elevator 
conveyor pulleys, wide range adijust- 
able diameter sheaves 

AMERICAN SEALANTS COMPANY 
Sealants for locking fasteners 

AMPLEX DIVISION, CHRYSLER COR- 
PORATION 
Powder metal bearings 


ANCHOR PLASTICS COMPANY. 
Extruded plastic parts, 
moldings, shrink-fit tubing 


THE ANDERSON COMPANY 
Linear-screw type actuators, 
wheeling clutches, antifriction screw 
assembly bearings, screw assemblies, 
antifriction bearings 


APPLIED HYDRAULICS & PNEUMA- 
TICS . -406 


Magazines 


1603 


1653 


1620 


1049 


decorative 


1242 


free- 
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ARGUTO OJILLESS BEARING COM. 
PANY .1015 
Impregnated wood oilless bearings, 
plastic alloy oilless bearings, bearing 


test machine 


ARMCO STEEL CORPORATION 1405 
Stainless steel, electrical steel, enamel- 
ing iron, aluminized steel, steel tubing 


ARMSTRONG CORK COMPANY .117 
Adhesives, asbestos, gaskets, vibration 
felts, 
Teflon sheets, 


damping friction materials, 


cast urethanes 


ARTUS CORP. 


Plastics shims and gaskets 


808 


ASSOCIATED SPRING CORPORA- 
TION 1313 
Springs of all nae, mated stampings, 
metal fabricators 


ATLAS CHAIN & MANUFACTURING 
co. ‘ 1402 
Precision stock gears, electro-mechan- 


ical assemblies, differentials, compo- 


nents for electro-mechanical 


blies 


assem 
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.. see below 


ATLAS PRECISION PRODUCTS CO 
See Atlas Chain & Mfg. Co. 


1402 


THE AUBURN MANUFACTURING 
COMPANY 1201 
Dry adhesive film, guthete shims, in- 
sulation 


ports, packings, 


metallic and nonmetallic 


spacers, 
stampings, 
washers, O-rings 


AUSTIN SCREW PRODUCTS COM- 
PANY 1253 


Metal fabricators and manufacturers 


AUTOMATIC SWITCH COMPANY 1652 
1654 
Solenoid valves and electromagnetic 


controls 


AUTOMATION 
Magazines 


333 


AUTOMOTIVE INDUSTRIES 
Magazines 


1424 


AVERY ADHESIVE LABEL CORP 
Adhesive-backed labels 


1454 


BARCO MANUFACTURING CO 1621 
Rotary swivel and flexible ball joints 


1959 


BARRY CONTROLS INCORPORATED 
Shock and 


mounts for protecting sensitive equip 


1348 


vibration _ insolators, 


ment in shipment 


BATTELLE MEMORIAL INSTITUTE 


Research and development services 


813 


BEAVER PRECISION 
INC 
Ball 
ball way cartridge 


PRODUCTS, 
1608 
splines 


ball 


screw assemblies, 


BEEMER ENGINEERING COMPANY 
Bearings 


1622 
metal parts 


rubber 
machined plastic, syn 


and powder 


and 


molded and 


O-rings molded parts, 


thetic and silicone rubber impregnated 
fiberglass ducting, high pressure die 
and permanent mold aluminum cast 


ings and impact extrusions 


LIST CONTINUED ON PAGE 120 


Design Engineering Show floor plan, 
list of exhibitors, and product list- 
ings—as of April 9, 1959. 


119 





BINKS MANUFACTURING COMPANY 106 
Spray finishing equipment and service 
CHARLES BOND COMPANY .1210 
Gears, speed reducers, flexible coup- 

lings, truck casters, hand trucks 


BOND FOUNDRY & MACHINE CO 
See Charles Bond Co. listings 


BOSTON GEAR WORKS... . 1638 
Gears, sprockets and chains, speed 
reducers, 


1210 


shaft-mounted speed _ re- 


ducers 


W. H. BRADY CO 1525 
Printed circuit layout shapes and tem- 
plates, self-bonding nameplates, auto- 
matic dispensing and marking ma- 
chines, pressure 


sensitive markers, 


labels, masks and tapes 


THE BRISTOL COMPANY 1133 
Gun-type socket screw feeder-driver, 
hex and spline socket flat-head cap 
screws and button head cap screws, 
set screws and shoulder screws 


BROOK MOTOR CORPORATION 1238 
Open drip proof and totally enclosed 
fan cooled ac motors 


BROWNING MANUFACTURING CO..911 
V-belts, roller chains, paper pulleys, 
sheoves, bearing 
spring 
pitch sheaves 

THE BRUNING COMPANY 1317 
Drafting machines and drafting room 
equipment 


BUCHANAN ELECTRICAL PRODUCTS 
CORPORATION 1018 
Cable staples, tools for solderless wire 
splicing, insulated metallic bushings, 
connectors, blocks, 
tors 

BUNTING BRASS BRONZE 
COMPANY .1021 


Bearings and bearing bars, sintered 
bearings, 


units, 


loaded 


couplings, 


sprockets, variable 


terminal insula- 


AND 


sintered iron parts, alu- 


minum bearing bars 


BURLING INSTRUMENT CO 
Thermostats, 


.. 1637 
temperature controls, 


temperature alarms 


BURNDY CORPORATION, 
DIVISION 
Connectors, 


OMATON 
...1004 
printed plug-in 
sockets, rack and panel coax, ter- 
minal, taper pins 


CAMLOC FASTENER CORPORATION 1124 
Electronic lock, quarter-turn 

quick release cable and 

hardness clamp, push button fastener 


circuits, 


chassis 
fasteners, 


120 
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CANADIAN GOVERNMENT EXHIBI- 
TION COMMISSION 


Engineering services 


725 


CARR FASTERNER COMPANY—Divi- 
sion of United-Carr Fastener Cor- 
poration 1026 

Plastic nuts, miniature transistor com- 

ponents, wiring clips, standard fas- 

teners 


CELANESE CORPORATION OF AMER- 
a , 1304 
Plastic compounds, acetate sheet and 


film, emulsions for coatings, resins 


CENTURY ELECTRIC CO. 
Fractional 


1112, 1114 
hp motors, integral hp 


motors, selective speed drives 


CERRO DE PASCO SALES CORPORA- 
TION . 303 
Low temperature melting alloys, elec- 
tric spray guns, electric melting pots 


CHAIN BELT COMPANY. . 605 
Roller chains, bulk and flat top con- 
veyor chain, self aligning roller bear- 
ings 

CHERRY ELECTRICAL PRODUCTS COR 
PORATION 


Appliance switch, cam switch 


CHICAGO.-ALLIS 
CORP. . 401 


Shaft and mechanical face type seals, 


601 


MANUFACTURING 


leather and rubber packings, 
belts, rubber 


bellows, pistons, valve seats, bonded 


trans- 
mission diaphragms, 


to metal parts 


CHICAGO FORGING & MANUFAC- 
TURING CO 
Shapes and forms 

CHICAGO REFERENCE BOOK COM- 
PANY 
Books and periodicals 


CHILTON COMPANY 
Magazines 

CIRCLE F MANUFACTURING COM.- 
PANY 
Electrical wiring devices 


CLAD-REX CORPORATION 
Vinyl metal laminates 


THE CLEVELAND GRAPHITE BRONZE 
COMPANY—Division of Clevite 
Corporation ; venoeeee 
Bearings, bushings, washers and 


high 


1353 


1046 


328 


1009 


1455 


seals, temperature bearing 


material 


CLEVELAND HARD FACING, INC 
Finishes and coatings 


o VISE 


THE CLEVELAND VIBRATOR CO . 1636 
Air and electric powered vibrators 


and air vibratory controlled flow 


feeders 


THE CLEVELAND WORM & GEAR 
COMPANY <cecee 
Worm gear speed reducers, speed 
variator drives, worms and gears for 
built-in drives 


COATING PRODUCTS, INC 1128 
Mylar with pressure sensitive adhesive 
backing 


COBEHN, INC .1619 
Manual and automatic spray clean- 
ing equipment 

COLONIAL RUBBER COMPANY 

rubber, 


..- 1342 


Industrial plastic, ceramic 


products 


COLUMBUS COATED FABRICS COR- 
PORATION . 1437 
Vinyl clad metal 


COMMERCIAL CORPORA. 
TION soe tee 
Metallic and nonmetallic liquid and 


FILTERS 


gas filters, magnetic separators, and 
related equipment 


THE COMMERCIAL SHEARING AND 
STAMPING COMPANY 1412 
Fluid power controls, forgings, stamp- 
ings, rotoforming 


CONNEAUT 


COMPANY 
See Colonial Rubber Co 


RUBBER & PLASTICS 
1342 


listings 


CONTINENTAL-DIAMOND FIBRE 
CORPORATION 
Sheet, plate and shapes 


CONTROLEX CORPORATION OF 
AMERICA 


Ball-bearing remote controls 


CONTROLS COMPANY OF AMERICA 1416 


Switches, motors, timers, solenoids, 


valves, power timer system 


COOPER ALLOY CORPORATION— 
. 1647 
Valves, fittings, castings, pumps, plas- 


Foundry Products Division 


tic valves, strainers 


COORS PORCELAIN COMPANY 


High alumina ceramic components 


603 


COPPER & BRASS RESEARCH ASSO- 
CIATION 


Nonferrous 


412 


parts, shapes, forms 


CORBIN CABINET LOCK DIVISION— 
The American Hardware Corpora- 


tion .. ee 


Locks, handles, pull down catches, 


cup and drop handles 
CORNING GLASS WORKS 517 


Glass-ceramics, filter materials, cellu- 
etchable 
panels, 


lar structures, chemically 


glasses, lighting lens elec- 


trically conductive glass panels, fused 
silica 
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If you are controlling 


Water Flow 


—specify the Detroit S-25 solenoid valve. It gives 
positive opening and closing from 14 to 6 gpm—2% 
to 200 psi—up to 180°F*. The valve has an optional 
flow control device built into the outlet to insure 
accurate water delivery. It’s available with pipe, 
tubing or hose connections and with a wide variety 
of terminals. Many different mounting brackets can 


be obtained. Listed by Underwriters’ Laboratories. 


*Up to 200° for special applications 


FLOW CONTROL DEVICE 
1S LOCATED HERE 


<<. 
Aveenican dard and Standard ® are trademarks of 


American Radiator & Standard Sanitary Corporation 


Amenrican-Standard 


DETROIT CONTROLS DIVISION 





CLASS 1 If you are controlling 
Electric 


Current Flow 


—and want positive action in a small space, look to a 

Detroit TyniSwitch®. These miniature snap switches give 

SHOWN ACTUAL SIZE you the long life and precision you need, are virtually 
LENGTH 1-5/8°—WIDTH 7/16"—DEPTH 11/32? bounceless and resist shock and vibration. Class 1 Tyni- 
Switches are top mounted and top actuated and Class 4 

all side mounted and top actuated. Both have a wide 


CLASS 4 ie variety of actuators and terminals. Listed by Under- 


writers’ Laboratories 


There are many applications where these Detroit products 
can be used as a team—others where they are used alone 
Write for Bulletin 275 covering the S-25 solenoid valve 
and Bulletins 263 and 270 on TyniSwitches. Detroit 
Controls Division of American Standard, 5900 Trumbull 
Avenue, Detroit 8, Michigan 





SHOWN ACTUAL SIZE : Underwriters’ Laboratories listed and 


Lo *, 

4 ' i \ I cade Canadian Standards Assoc. approved h* ¢ 

LENGTH | 1-8/16*—WIOTH 7/16°—DEPTH 17/732" 15 Amp. 125/250 V. A.C. Non-ind. 1/2 H.P. 125/250 V. A 4 UL é 
‘ ; 5 ; ' ‘ he, a 


Contractual approvals for U.S. Gov't application: 
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CULLMAN WHEEL COMPANY 313 
Roller chains, sprockets, flexible coup- 
lings, steel split tapered bushings and 
weld on hub 


THE CUNO 
PORATION 
Liquid and gas filters 

CUTLER-HAMMER, INC. 1442 
Precision limit switches, positive action 
switches, adjustable sp2ed dc drives 

DAYTON RUBBER CO 1512 
V-Belts, cog-belts, variable speed cog- 
belts, moided products of rubber, 
rubber-to-metal, rubber-to-fabric, and 
synthetic urethane 

DeLAVAL STEAM TURBINE CO 
Pumps, compressors, gear drives 

DELCO PRODUCTS DIVISION—Gen- 


eral Motors Corporation 


ENGINEERING COR. 
140¢ 


1421 


1205 


Motors, relays, capacitors, controllers 
DESIGN NEWS 1338 


Magazines 


DESIGNERS METAL CORPORATION 
and 


vinyl 


102 


Ferrous nonferrous expanded 


metals; laminated, anodized, 


painted metals 
DETROIT CONTROLS—Division Amer- 
ican Radiator & Standard Sanitary 


Corporation 1511 


Mechanical parts 


C. H. DEXTER & SONS, INC. . 1248, 


Paper for industrial applications 


DIAMOND CHAIN COMPANY, INC. .501 
Finished steel roller chain, sprockets, 
flexible shaft couplings 


DIXON CORPORATION 
Plastic fabricated parts 


DIXON SINTALOY INC 1549 


Powder metal structural parts, gears, 


1250 


1159 


ratchets, levers 


THE DOBECKMUM COMPANY—Divi- 
sion of The Dow Chemical Com- 
pany 227 
Plasticolor, plastic paper, metallized 
films, plastic tapes, control tapes 


DODGE MANUFACTURING COR- 
PORATION 1105 
Sheaves and V-belts, torque-arm speed 
reducers, screw conveyor drive, dry 
fluid drive, flexible cushion coupling, 
pillow blocks, sleeve bearings 

DOEHLER-JARVIS DIVISION—National 
Lead Company 118 

Zinc, aluminum, magnesium, copper- 

base alloy die castings 


122 
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by exhibitor 


THE DOW CHEMICAL COMPANY 130 


Magnesium alloys 


DOW CORNING CORPORATION 1510 
Silicone paint, molding and laminat- 
ing resins, silicone dielectric materials, 
silicone rubber, silicone fluids 


DUFF-NORTON COMPANY 1137 


Worm gear jacks, mitre gear boxes 


E. |. duPONT deNEMOURS & CO., 
INC 
Elastomer Chemicals Dept. .131, 224, 228, 
232 
Synthetic rubber products, urethane 
foams 
Polychemical Dept 


Plastic resins 


DURAKOOL, INC 


Mercury relays, contactors, 


1401 
switches, 
metal-to-glass seals, coils and trans- 


formers 
DYNAMIC GEAR CO., INC 
Hollow shaft differentials, 


precision stock gears, standard stock 


404 


miniature 


precision gears, slip clutches 
DZUS FASTENER CO., INC 


Standard and specialty fasteners 


EASTMAN CHEMICAL PRODUCTS, 
INC, 405, 1213, 1217 


Injection-molded, extruded and vac- 


505 


uum-formed plastic articles 


EASTMAN MANUFACTURING COM- 
PANY 1243 
Hydraulic hose and tube assemblies, 
high pressure hose, spiral tube mani- 


folds 


EATON MANUFACTURING - COM- 
PANY 1513, 1515, 1517, 1521, 1523 
Adjustable adjustable 
speed magnetic-friction 

clutch-brake, and 

clutch couplings; lockwashers, screws, 


speed drives; 
couplings; 
clutches, brakes, 
hose fastenings, retainer rings, nuts, 


cold drawn steel wire; powdered 


metal parts of bronze, brass, iron, 


steel 


EBERT ELECTRONICS CORPORATION 1012 
Mercury plunger relays, sensitive re- 
lays 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 309, 311 
Standard and specialty fasteners 


THE ELECTRIC AUTO-LITE COMPANY 1417 
Magnet, aircraft and hook-up wire, 
ceramic parts, anodized parts, mini- 

igni- 


aturized devices, transistorized 


tions and recorders 


ELECTRICAL DESIGN NEWS 1338 
Magazines 

ELECTRICAL MANUFACTURING 
Magazines 

ENJAY COMPANY, INC 
Plastic ports 


ERIEZ MANUFACTURING COMPANY 1625 


Electro-permanent magnetic vibrotory 


1525 


1202 


feeders and unit vibrators; magna- 


rails and magno-rolls; permanent 


magnetic separators 


W. FABER-CASTELL PENCIL CO., 
INC. 1011 
Drawing leads, slide rules, T-squares, 
drafting erasers 

FAC DIVISION—Overseas Commodex 
Corp. 1605 

THE FAFNIR BEARING COMPANY. .1236 
Ball bearings and ball bearing power 
transmission units 

FAIRBANKS, MORSE & CO 1054 
Motors and generators of all types, 
pumps 

FALSTROM COMPANY 


fabricated 
rack 


1642 


Custom metal cabinets, 


consoles, chassis, cabinets, 


frames, and weldments 


FARLEY & LOETSCHER MANUFAC- 
TURING COMPANY—Plastics Divi- 
sion 1008 

High pressure plastics, decorative and 

marine bearing 


industrial grades; 


stock 

THE FARVAL CORPORATION 513 
Centralized lubrication systems, gear 
spray lubrication, circulating oil sys- 


tems 


FAULTLESS CASTER CORPORATION 1052 


Industrial casters and wheels 


FAWICK AIRFLEX DIVISION—Fowick 
Corporation 1150 


Magnetic brakes 
FENWAL INCORPORATED 1042 


10-point temperature controller, differ- 


ential expansion thermostats 


FERGUSON MACHINE CORPORA- 
TION .. 1143 
Roller gear drives, index table, stand- 
ard plate cams, high speed cam in- 
dexed roll feed, clutch-brake motors 


.1155 


com- 


FLEXONICS CORPORATION 
Hose-bellows, expansion joints, 


pensators, pipe guides 


FLODAR CORP. 
Hydraulic 


swing, 


..1249 
the no- 


fittings including 


flare, self-flare, no-flare, 


straight thread, and pipe types 


FOOTE BROS. GEAR & MACHINE 
CORPORATION sonae 
Helical shaft 
mounted reducers; flexible gear type 


gear, worm geor, 


couplings 
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HERE'S HOW A“BETTER START" MADE THESE PRODUCTS BETTER: 


BUSINESS MACHINE PARTS: FASTENERS : 

® Eliminated grinding for gauge accuracy ®@ Improved drawing qualities 
@ Improved stamping properties @ Reduced rejects 

@ Reduced warpage in heat treatment @ Lowered production costs 


®@ Improved forming qualities @ Cut quality control costs 


Jl COLD ROLLED SPRING STEEL MET THESE RIGID SPECIFICATIONS: 


ANALYSIS: AISI 1055 © ROCKWELL: B 85-95 ; ANALYSIS: AISI 1045 © ROCKWELL: B72 max. 
microstructure: Uniform grain structure and . Deep drawing qualities 

carbide distribution - MICROSTRUCTURE: Well rounded and uniformly 
GAUGE TOLERANCE: + .0003” including crown : distributed carbides in a 


$ ferrite matrix 
WIDTH TOLERANCE: = .005 GAUGE TOLERANCE: + .001” 


Sma; 2 x 0584" : WIDTH TOLERANCE: + .005” 
FINISH: No.2 © EDGE: No.3 . 


ake SIZE: 114” x .020” 
COM SIZES: 200/250 lbs. per in. width Finish: No.2 © epee: No.3 


COW SIZES: 200/250 lbs. per in. width 


Starting with a better material — quality controlled to your 
exact specifications for the product you make — assures a better product 
— with important savings to you. 


J&L is your most dependable source for quality controlled cold rolled 
spring steel to standard specifications — or to meet the most exacting 
demands of your product’s custom specifications. 


Give your product that all-important “Better Start”. Contact J&L today. STRI a 


LOW CARBON + HIGH CARBON + ALLOY + STAINLESS 


Plants and Service Centers: Los Angeles * Kenilworth + (N. J.) « Indianapolis + Youngstown TEMPERED SPRING STEEL + ZINC AND COPPER COATED 


Jones & Laughlin Steel Corporation + STAINLESS and STRIP DIVISION + Youngstown 1, Ohio 





FORMSPRAG COMPANY 
Clutches 


FOUNDRY 
Magazines 


FRANKLIN ELECTRIC CO., INC 
Specialty motors 


FROMSON ORBAN COMPANY, INC.. . 506 
Pure aluminum, anodized aluminum 
sheet 


333 


1121 


FURNAS ELECTRIC COMPANY 
Manual 
and 
push 


1650 


starters, magnetic starters 


contactors, drum _ controllers, 


buttons, foot switches, limit 


switches 


THE GARLOCK PACKING COMPANY 1413 


Mechanical packings, gaskets, oil 
seals, plastic products, dry bearing 


material 


GENERAL CONTROLS COMPANY 1449 
Heavy duty, electrical and mechanical 
counters; and en- 

closed switches; solenoid valves; ap- 


pliance controls 


actuators; basic 


GENERAL ELECTRIC COMPANY 
Electric and electronic controls 
GENERAL FIREPROOFING COM.- 
PANY Datel. 1425 
Drawing desks, metal partitions, ad- 


justable aluminum chairs 


GLASS LABORATORIES, INC 


Silvatrim 


215 


503 


GLASS TEMPERING ASSOCIATION 1048 
Tempered glass products 


THE GLOBE COMPANY 1507 
Expanded metal partitions, all welded 
grating, safety grating, cable and 


tubing raceways 


B. F. GOODRICH AVIATION PROD 
UCTS 


Rivnuts and installation tools 


GORDOS CORPORATION 


Mercury switches, dampers 


1532 
1028 


GRAHAM TRANSMISSIONS, INC 1154 


Infinitely variable speed transmissions 


GRIES REPRODUCER CORP 1524 
Tiny die castings and plastic moldings, 
insulators, bushings, washers, and coil! 


bobbins 


GROOV-PIN CORPORATION 
Threaded inserts, press fit pins 


312 


HPL MANUFACTURING COMPANY 


Stampings from all materials 


. 1047 


124 
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by exhibitor 


HAMILTON MANUFACTURING COM- 
PANY eas & lbs 507, 606 
Drafting tables, desks, drawing file 

HAMILTON WATCH COMPANY... .1615 


Mechanical parts and gages 


HANDY & HARMAN 
Brazing alloys and fluxes 


THE HANSEN MANUFACTURING 
COMPANY : 
Quick-connect fluid couplings 

HARTFORD STEEL BALL COMPANY, 
INC. 1007 


Single row, opposed angular contact 


115 


613 


and thrust bearings; ball retainers, 
wheel bearings and precision balls of 
glass, nylon, nyroceram 

JOHN HASSALL, INC 1122 
Rivets, nails, cold headed specialties 


HAYNES STELLITE COMPANY—Divi- 
sion of Union Carbide Corpora- 
206, 212, 214 


Tantalum metal; silicon nitride; metal 


tion 
ceramics; metal 
powders 


THE HEIM COMPANY 908 
Spherical self-aligning bearings and 
rod 


ends, ball bearings, roller bearings 


investment castings; 


spherical self-aligning bearing 


and self-aligning ball bearings 
HELI-COIL CORPORATION 


Screw thread inserts, 


.324 
screw lock in- 
serts, thread repair kits 


HEYMAN MANUFACTURING COM- 
PANY 
Junctional-terminal bushings, 


1110 
snap-in 
bushings, nylon bushings, strain relief 
bushings 


THE HILLIARD CORPORATION 1138 
Over-running clutches and couplings; 
slip clutches and clutch 
centrifugal clutch couplings; 


revolution clutches and an intermittent 


couplings; 
single 


drive unit 


HITCHINER MANUFACTURING COM- 
PANY, INC. 


Precision investment castings 


HOKE, INC. 1125 


Needle, solenoid, packless, miniature 


1520 


high pressure valves; high pressure 
cylinders 


HOOVER BALL AND BEARING COM.- 
PANY 704 
Open, shielded, sealed and combina- 
tion shield and seal annular ball bear- 
ings; pillow block ball bearings; ma- 


chine unit bearings; flange bearings, 
maximum type and extra light bear- 
ings 
. F. HOUGHTON & COMPANY 
Leather and rubber hydraulic pack- 
ings, synthetic rubber custom mold- 
ings, bronze wiper ring units 


HUCK MANUFACTURING COMPANY 706 
Regular and blind rivets, self locking 
fasteners, structural fasteners, tools 


HUMPHREY PRODUCTS—Division 
General Gas Light Company....1424 
2-way, 3-way, i 


4-way valves, air 


motors, pneumatic devices 


HUNTER SPRING COMPANY ..211 
Constant-force and mechanical pre- 
cision springs, 
gages, constant-torque 
motors, portable tensile 
chanical counterbalances 


THE HYDRECO DIVISION The New 
York Air Brake Company soe Vane 
Fluid power gear type and vane type 
pumps and mofors, fluid power con- 
trol valves 


HYDROFORMING COMPANY OF 
AMERICA, INC. . 1452 
Metal fabricators, shapes and forms 

HYDROMATICS, INC. 
Spherical plug 
valves, fuel valves 


1-T-E CIRCUIT BREAKER COMPANY. 81 
Electro-clutches 


mechanical _ force 
mechanical 


tester, me- 


1245 


valves, cryogenic 


THE IMPERIAL BRASS MFG. COM- 


PANY 1538 


Pipe and tube fittings, couplings, 
valves, filters 


INDUSTRIAL EQUIPMENT NEWS 
Magazines 


1635 


THE INDUSTRIAL PRESS 


Magazines and books 


INDUSTRIAL TECTONICS, 
Ball and roller bearings 

INSTRUMENT SPECIALTIES CO., INC. 1101 
Beryllium copper products 

INTERNATIONAL BUSINESS MA. 
CHINES CORPORATION 
Automatic decimal point computer 

THE INTERNATIONAL NICKEL COM- 
PANY, INC. 811, 912 
Nickel and finishes, 
coatings 

INTERNATIONAL PACKINGS COR- 
PORATION 1328 
Oil seals, O-rings, precision molded 
products 


THE IRON AGE 


Magazines 


1016 


INC 504 


616 


nickel alloys, 


1424 


JANETTE ELECTRIC MANUFACTUR- 
ING COMPANY 1344 
Gear mofors, speed reducers, rotary 
converters 
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Skinner solenoid valves solve many 
different cylinder control problems 


Application. This Bryant “Centalign” 
automatic internal grinder is an en- 
tirely new concept in precison grinding 
machinery. Work parts are gravity-fed 
through chutes and loaded to grind 
position automatically. Centalign de- 
sign permits higher, more accurate pro- 
duction at lower cost in the grinding of 
straight or tapered bores or forms such 
as ball tracks. 


A complete line. There's a Skinner 
solenoid valve for almost any flow ap- 
plication with a wide variety of media: 
air, oil, water, inert gases, hydraulic 
fluids, kerosene and gasoline. Orifice 
sizes range from %¢4” to 1”. Pressure 
ratings range from 5 psi to 3000 psi. 
Explosion-proof models are UL ap- 
proved for Class 1, Group D and Class 
2, Groups F and G. 


Seven Skinner valves used. Four- 
way, V9 valves control cylinders actu- 
ating work ejector, work interceptor 
and work loading chute. Others con- 
trol cylinders for activating a diamond 
holder for wheel sizing; an oscillator 
for grinding; and a compensating cy]- 
inder to skip wheel dressing action. Still 
another controls the shop-air supply to 
the machine. 


100,000 variations. The Skinner 
valves used by Bryant are so versatile 
in design that standard models can be 
used for applications normally calling 
for specials. Skinner solenoid valves 
are engineered to have a life expect 
ancy of millions of trouble-free cycles 


Adjustable flow features of the 
four-way valves permit split-second ad- 
justment of cylinder action. And all the 
valves are small, compact and easy to 
mount at any angle. Built-in spring re- 
turns assure positive closing. Such fea- 
tures enable Bryant to manufacture the 
Centalign in panels that afford easy 
access to all pneumatic, hydraulic and 
electric circuits. 


. 

Quality assured. Electrical tests to 
UL Standards include resistance check 
of coils in valve; breakdown check of 
2x's rated voltage plus 1,000 volts; heat 
rise check of continuously energized 
coil for operation not above 85°C 
(185°F) rise above room temperature 
These tests assure that you can use 
Skinner solenoid valves with 
confidence 


Skinner solenoid valves are distributed nationally. 


For complete information, contact a Skinner Representative listed in the Yellow Pages or write us at Dept. 455 


VALVES 


THE CREST OF QuALiTy THE SKINNER ELECTRIC VALVE DIVISION + NEW BRITAIN, CONNECTICUT 
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JANNEY CYLINDER COMPANY 
and 


parts, investment castings 


JONES & LAUGHLIN STEEL COR- 
PORATION—Stainless and Strip 
Division cone ce 
Stainless sheet, strip, bar and wire; 
low carbon, high carbon alloy, strip 
steel; zinc and copper coated tem- 
pered spring steel 


..1104 


Centrifugally cast machined 


KAISER ALUMINUM & CHEMICAL 
CORP. . 


Aluminum and aluminum alloys 


. 612 


THE KAYDON ENGINEERING CORP. 1516 
Ball and bearings, thin-shell 
needle roller bearings, needle rollers 

KENNAMETAL INC. vos bane 
Tungsten and tungsten-titanium prod- 
ucts, tantalum, niobium, heavy tung- 
sten alloys 

L & L MANUFACTURING COMPANY 1614 
Flared tube, pipe, flange, and metal 

tube 
panel sections 

L.O.F. GLASS FIBERS COMPANY 512 


Fiber glass for plastic reinforcement, 
thermal 


roller 


seal fittings, valve mounting 


and acoustical insulations; 
glass paper; quartz and glass micro- 


fibers for temperature insulations 
LA FRANCE PRECISION CASTING 

COMPANY : 

Name plates and die castings 


LAMINATED SHIM COMPANY, INC. 1022 


Precision and 


1448 


short run stampings; 
brackets, clamps brazing, electronic 
chassis, bench assemblies, washers, 


metallic gaskets, lock washers 


LANCASTER GLASS CORPORATION. . 500 
Glass parts 


LANDIS & GYR, INC. 1153 
Single decade, four, five and six digit 
electrical 


impulse and preselection 


counters, and 


miniature ball roller 


bearings 

LA SALLE STEEL COMPANY 
Steel types and processes 

LEAD INDUSTRIES ASSOCIATION 
Nonferrous parts, shapes, forms 

LEBANON STEEL FOUNDRY... 1411 
Steel castings produced by the CO,, 
shell, ceramic and centrifugal cast- 
ing methods 

LEHIGH CHEMICAL COMPANY 
Lubricants, oils 

G. H. LELAND, INC 
Rotary solenoids, selective and step- 
ping relays, stepping motors 


332 


1129 


126 
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LICON DIVISION 
ILLINOIS TOOL WORKS 
Metal stampings, gears 


LIGNUM-VITAE PRODUCTS CORP 
Bearings, 


718 


707 
guides, 
slides, balls, rollers, pulleys, segment 
bearings 


THE LINEMASTER SWITCH CORPOR- 
ATION 
Electric switches 


LINK BELT COMPANY 
Spherical 


bushings, wire 


1403 


1436, 1438 

shaft 
mounted speed reducers, worm gear 
speed reducers, variable speed reduc- 
ers, flexible couplings 

LORD MANUFACTURING COM- 
PANY a 1552 
Vibration, shock and noise control 


mountings and mounting systems 


LOVEJOY FLEXIBLE COUPLING COM.- 
PANY 
Flexible 
pulleys, universal joints 

MM ENCLOSURES, INC 

and storage 

enclosures 


MACHINE DESIGN 
Magazines 


MAC-IT PARTS COMPANY .1611 
Socket type and alloy steel fasteners 


MacLEAN-FOGG LOCK NUT COM- 


roller bearings, 


1504 


couplings, variable speed 


805 


Transit cases, metal 


.333 


Flange, projection weld, lock, open 
end cap nuts with and without locks; 
semi-finished hexagon units 


MALLORY-SHARON METALS CORP 


Titanium, 


712 
molybdenum, 
tungsten, columbium, tantalum 
MANHEIM MFG. & BELTING COM- 
PANY : 
V-belts, variable speed belt 


MARBON CHEMICAL —Division Borg- 
..1316 


zirconium, 


1158 


Warner Corporation 
Thermoplastic products 


MARLIN-ROCKWELL CORPORATION 1343 
Ball and 
shaft bearings, 
flange units 


MARTIN ENGINEERING COMPANY 
Vibration inducers 


THE MASLAND DURALEATHER COM- 


roller bearings, integral 


pillow blocks and 


1617 


Vinyl for lamination and surfacing 


MASTER ETCHING CORPORATION. .1203 
Metal nameplates, dials, panels, scales 


MATERIALS IN DESIGN ENGINEER- 
ING 
Magazines 

MAUREY MANUFACTURING COR- 
PORATION .. 

V-belts, spring-loaded pul- 
leys, sprockets, chains, conveyor pul- 
leys 

McCAULEY INDUSTRIAL CORP 
Shapes and forms 

McGILL MANUFACTURING COM- 
PANY, INC. ...1120 
Precision bearings, needle type roller 
bearings, cam followers 

MEASUREMENTS RESEARCH CO 
Engineering equipment, services 

MEEHANITE METAL CORP.. 
Materials and castings 

MESSINGER BEARINGS, INC 
Ball and roller bearings 

METAL POWDER INDUSTRIES FEDER- 
ATION osonee 
Metal powders, powder metal products 

METRON INSTRUMENT COMPANY. .1031 
Fixed and adjustable speed 
changers, and 


torquemeters, 


Sheaves, 


1152 


...1402 
..218 


121 


ratio 
differentials, angle 
T-drives, tachometers, 


couplings 


MICRO SWITCH—Division of Minne- 
apolis-Honeywell Reg. Co........1554 
Precision snap-action and mercury 


switches 


MILLER ELECTRIC COMPANY . 1039 
Cord sets and insulated wire, stand- 
ard and custom molded plugs, con- 
nectors, and cord set accessories 


MINNEAPOLIS-HONEYWELL REGULA- 
TOR CO. 
Controls, switches, 


valves, motors, 


automatic systems 


MINNESOTA MINING AND MANU- 
FACTURING COMPANY ...1533, 1535 
Adhesives, sealers, reinforced plastics 


MOBAY CHEMICAL COMPANY .516 

Urethane elastomer industrial parts 
and components; flexible and rigid 
urethane foam raw material applica- 


tions; urethane protective coatings 


MODERN INDUSTRIAL PLASTICS, 
INC. 
Plastic molded parts, coatings, powder 


MORSE CHAIN COMPANY 217 
Chains, timing belts, sprockets, cou- 
plings, driveshafts, speed 
reducers 


FRANK MOTSON CO. 
Engineering equipment, services 


MYCALEX CORPORATION OF AMER- 


clutches, 


High temperature machineable and 
precision-molded _ plastic 
glass-bonded and synthetic mica, com- 


insulation, 


munication switches and tube sockets 
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DESIGN IDEAS 


WHAT CAUSES YOUR MATERIAL APPLICATION PROBLEM? 


Abrasion? Corrosion? High Temperature? 


When you have the problem of 
selecting a material to use for a 
part which will be subjected to cor- 
rosive, abrasive or high tempera- 
ture conditions that are destructive 
to metals, you may find your solu- 
tion by specifying one of the 
COORS SPACE AGE CERAMICS. 

Other design engineers in 
many industries are specifying 
COORS SPACE AGE CERAMICS 
for a wide variety of uses for which, 
normally, only the more expensive 
alloy steels or specialty metals 


To some engineers the mention of 
“ceramics” brings to mind a weak, 
fragile type of material good only 
for flowerpots or cups and saucers. 
That is understandable because 
most of us have had reason to be 
cautious in the handling of porce- 
lain and china dishes. 

The word “ceramics” bears the 
same relation to the Ceramics In- 
dustry that the word “iron” bears 
to the Iron and Steel Industry. For 
thousands of years the Ceramics In- 
dustry made little progress while 
the Iron and Steel Industry was 
moving forward—developing from 
ordinary “pig iron” a whole family 
of alloy steels which bear little re- 
semblance to pig iron. 

In recent years, however, the 
Ceramics Industry, under the im- 
petus of an insistent and increasing 
demand for materials which will 
withstand severe corrosion, erosion 


See you at the 


DESIGN ENGINEERING SHOW 
Booth 603 


could be expected to get the job 
done. 

COORS SPACE AGE CERAM- 
ICS regularly specified for indus- 
trial applications consist basically 
of aluminum oxide (Al.,0,) which is 
“alloyed” with other ingredients, 
according to formulations devel- 
oped by Coors, to produce ceramic 
compositions having specific phy- 
sical and electrical properties. The 
physical properties of four of these 
Coors materials are listed in the 
accompanying table. 








and temperatures beyond the range 
of metals, has made giant strides in 
developing techniques and new ma- 
terials suitable for Space Age uses. 


COORS PORCELAIN COMPANY 
has been the leader in perfecting 
new manufacturing techniques and 
new ceramic materials for the 
Space Age. 

The famous Isostatic Process 
for forming homogeneous, “stress 
free” products was perfected by 
Coors for use in the production of 
mechanical and electrical parts for 
industrial equipment. This made 
possible the development of Coors 

BENDIX AVIATION CORPORATION 
SHAFT AND BUSHING ASSEMBLY 


High Strength Ceramics and their 
use for applications where, for- 
merly, only metals could be used. 

In addition to the Iso- 
static Process, Coors employs 
all other recognized methods 
for the production of ceramic 
parts and, therefore, is in a 
position to select the produc- 
tion technique best suited for 
a specific job. 


Coors production facilities 
are capable of turning out 
products ranging all the way 
from a crude ball mill lining 
brick to high precision gauge 
blocks 

An indication of the type 
of high precision work that can be 
done by Coors is the shaft and 
bushing assembly made for Bendix 
Aviation Corporation and _illus- 
trated here. On this assembly, di- 
mensional tolerances are held as 
close as + 0.000015”. 





NOSE 





Applications for COORS 
SPACE AGE CERAMICS are i 
found in all major industries - 
where ordinary materials do 
not stand up 

Parts made of these ce- 
ramics are found in a wide 
range of equipment—from 
atomic submarines to missiles. 
Some of the applications in- 
clude pump plungers for 
pumps used in the oil, chem- 
ical and other industries; cyl- 
inder liners for pumps; ori- 
fices and nozzles for many 
types of equipment subject to 
abrasion; oil well tubing pro- 
tection sleeves; wire guides; 
rollers; cups for 
gas-arc welding 
equipment; valve 
parts; mechanical 
shaft seal parts; 
wear plates; weld- 
ing locators; ex- 
trusion dies, etc 


PUMP PLUNGER 


Se 


MECHANICAL SEAL RING 


Coors offers a complete engi- 
neering service to assist you in 
utilizing these high strength ce- 
ramics to the best advantage. For 
complete specifications, write for 
Bulletin 858. 


Coos 


COORS PORCELAIN 
COMPANY 


600 Ninth St., Golden, Colorado 





WHO'S SHOWING WHAT .. . 


NATIONAL PRECISION CASTING 
DIVISION—The Beryllium Corpor- 
ation ae 83 


Precision investment cast parts 


NATIONAL TUBE DIVISION— U. S. 
Steel Corporation 1216, 1220, 1224 
Mechanical parts, power transmission 
devices, shapes and forms 

NATIONAL VULCANIZED FIBRE COM- 
PANY 
Flame retardant materials 

NEW DEPARTURE DIVISION, GEN. 


ERAL MOTORS CORPORATION 
Bearings 


715 


1337 


NEW ENGLAND LAMINATES CO., 
INC. eee 1037 
Plain and copperclad thermosetting 
plastic laminated materials, molded 
copperclad forms, glass reinforced 
paper base materials 


NEW EQUIPMENT DIGEST 
Magazines 


333 


NEW HERMES ENGRAVING MA. 
CHINE CORPORATION 
Pantographic 


1627 
machines, 
special attachment for drilling printed 
circuits, grinder for sharpening cut- 
ters, beveller for bevelling nameplates 


NEWARK WIRE CLOTH COMPANY. . 1604 
Industrial wire cloth, fabricated wire 
cloth parts, laboratory testing sieves, 
wire cloth filters and assemblies 


engraving 


NICE BALL BEARING COMPANY 1108 
Wire guide and plunger guide rollers, 
cam followers, belt idlers, tine bar 
bearings; power take-off support as- 
semblies; radial, thrust, and combina- 
tion bearings 


. A. NORGREN COMPANY 1239 
Air line filters, pressure regulators, 
micro-fog lubricators 


NYLOK CORPORATION .1355 
Self locking bolts, nuts; threaded in- 
serts 


THE OHIO GEAR COMPANY. 
Speed reducers, stock and 
gears, shafts 


THE OHIO KNIFE COMPANY 1639 
Wear plates, inserted-type clad slides 


OHIO SEAMLESS TUBE DIVISION— 
Copperweld Steel Company 205 
Seamiess steel tubing, electric welded 
steel tubing, fabricated and forged 
tubing, special shapes 


1641 
special 


128 
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OLIN MATHIESON CHEMICAL COR- 
PORATION—Metals Division 105 
Metals, finishes and coatings 


THE O’NEIL IRWIN MANUFACTUR- 
ING COMPANY 615 
Hand and powered brakes and shears, 
rod parter, spring winder, notcher 
turret punch press 


ORANGE ROLLER BEARINGS 
Bearings 


O’SULLIVAN 
TION 
Rigid plastic 


1352 


RUBBER CORPORA- 


1609 


OWENS-CORNING FIBERGLAS COR- 
PORATION . He ; 
Reinforced plastic molded parts 


114 


OZALID—Division of General Aniline 
& Film Corporation 
Drafting 


812 


equipment, tracing units, 


films, papers, supplies 


THE PALNUT COMPANY 1032 
Regular and special lock nuts, tension 
nuts, lock nut and washer combina 
tions, wing nuts, self threading nuts, 
push-on fasteners 


PANDUIT CO. 1035 
Cable clamps and ties, wired duct and 
tube 


PARK NAMEPLATE COMPANY 1356 
Nameplates with adhesive backings, 
selectively embossed and anodized 
foil nameplates and decorative trim 


PARKER-HANNIFIN CORPORATION 
1456, 1458 
Tube and hose fittings, hydraulic cyl- 
inders, synthetic rubber O-rings, hy- 
draulic accumulators, air control 
valves, gasket-type seals, air cylinders, 
air line filters, regulators and lubri- 


cators 

PARKER-KALON DIVISION, General 
American Transportation Corp 1349 
Selftapping screws, and standard and 
specialty fasteners 

PENN ENGINEERING & MANUFAC- 
TURING CORP. hes 93 
Stock and specialty fasteners 

FENN METAL COMPANY, INC 
Expanded metals 

PENNSYLVANIA FLUROCARBON CO., 
INC, 
Teflon 


1148 


1542 
flexible 
tubing, special shapes and profiles 


PENTON PUBLISHING COMPANY 
Magazines 


extrusions, sleeving, 


333 


sives, electrical tapes 


PHEOLL MANUFACTURING COM.- 


Cold headed and impact extruded 
products 


PHILADELPHIA BRONZE & BRASS 
CORP. 


Nonferrous 


; 1237 
and castings, 
cast-in copper and Monel tubing for 
heating, cooling, current-carrying 

PIC DESIGN CORPORATION 
Breadboard kits, precision 
shafts, bearings, differentials, 
reducers, 


forgings 


1259 
gears, 
speed 
magnetic clutches, instru- 
ment plates, gear puller, ultra pre- 


cision gears ; 

PLAN HOLD CORPORATION re 
Drawing files and reference tables 

POLORON PRODUCTS INC 


Vinyl-to-metal laminate products 


THE POLYMER CORPORATION 315 
Plastic stock shapes and fabricated 
parts 


1528 


H. K. 
Connors 


PORTER COMPANY, 
Steel Division, 
Riverside Alloys 
Vulcan-Kidd Steel 


INC.— 
Molding 
Metals 

Divi- 
1255 


Division, 
Division, 
sion . ; ; 
Metals, alloys, shapes 
POTTER & BRUMFIELD, INC 


Electro-magnetic relays 


POWER TRANSMISSION DESIGN 


Magazines 


PRECISION METAL MOLDING 
Magazines 


1628 
406 


406 


PRESSCO CASTING & MFG. COR- 
PORATION 1013 
Brass and bronze pressure die and 
permanent mold castings 

PRODUCT ENGINEERING 


Magazines 


. 1300 


PRUDENTIAL INDUSTRIES 1442 
Roller chain, sprockets, flexible cou- 
plings, 
gears, 


conveyor chain, precision 


assemblies 


1338 


electro-mechanical 


PURCHASING NEWS 
Magazines 


RAMSEY CORPORATION—Subsidiary 
of Thompson Products Inc 
Retaining rings 


1606 


RAYBESTOS-MANHATTAN, INC 1553 
1555 
and gasket 


materials, industrial rubber products, 


Mechanical packings 


friction materials, adhesives 


REED & PRINCE MANUFACTURING 
COMPANY 1258 
Standard and specialty screws, nuts, 
bolts, rivets 
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Heavy duty transmission design simplified. On this dual axle drive 


for trucks, a Truarc Series 5107 ring locks bearing on drive shaft. Interlocking 


ring design won't dislodge under heavy torque. . 


high rpm. applications. 


Rings replace machined 
shoulders, collars, set screws. 
That's what original design of this 
pneumatic temperature transmitter 
called for. Series 5139 Prong-Lock® 
ring with bowed design compensates 
for accumulated tolerances in parts, 
provides sufficient friction to prevent 
rotation under vibration. At the same 
time two Waldes E-rings position and 
lock adjustment screw to face plate. 


. is also recommended for 


Reinforced aluminum ring 
gives design advantages on 
louver windows. Waldes Truarc 
Series 5144 reinforced rings of alu- 
minum secure hinge pins, eliminate 
costly riveting in linkage of louver type 
window. Ring design provides large 
bearing shoulder. Reinforced construc- 
tion has 5 times the gripping strength 
of standard E-ring construction, allows 
use of non-corrosive aluminum. 


Ring acts as locking shoulder. Holding the threaded ferrule on this 
potentiometer shaft is a Truarc Series 5103 Crescent® ring. Crescent ring 
design with low shoulder provides ample clearance for assembly of panel 
locknut. It is less costly than a machined shoulder, more effective, quicker to 
install, easier to remove than the C washer previously used. 


Designing with 
radially assembled 
Waldes Truarc 


retaining rings 


solve varied product design problems—save 


machining, materials, parts and labor 


Radially assembled retaining rings, which snap onto a 
shaft at right angles to its axis, greatly extend the range 
of products on which retaining rings may be used to 
simplify design and save parts or labor costs. 

For example, rings for radial assembly can be used 
in applications where it is impossible to instal! a ring 
axially over the end of a shaft. Certain types are de- 
signed to accommodate shafts of relatively wide toler- 
ances. Others described below may be used to provide 
a sizeable shoulder on a shaft. 

The four applications shown here provide an indica- 
tion of the wide range of products using radially assem- 
bled rings. The rings themselves are basic Truarc types 
each having specific design features. The high shoulder 
of one provides a large bearing surface on small diam- 
eter shafts; the low shoulder of another is ideal where 
clearance is limited. A third has an interlocking design 
which prevents it from being dislodged under torque or 
high rpm. A fourth can be used against rotating parts at 
the same time it provides spring tension. 

These are but four of Truarc’s fifty functionally differ- 
ent types of retaining rings with up to 97 sizes within a 
single type, six metal specifications and thirteen differ- 
ent finishes. Special hand, magazine, and semi-auto- 
matic applicators as well as grooving tools are also 
available to speed production. The entire line, together 
with over 70 typical applications, is described and illus- 
trated in the new catalog RR10-58—yours for the asking. 
And call on us for design assistance on your specific 
project ...a Waldes Truarc engineer will be glad to help. 
Waldes Kohinoor, Inc., 47-16 Austel Place, Long Island 
City 1, N. Y. © 1959 WALDES KOHINOOR, INC. ©.0 


-~ WALDES 


4. TRUARC 


—\ RETAINING RINGS 
= 


Watides Kohinoor inc., Long tsiand City 1, N.Y. 


TRUARC RETAINING RINGS...THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 
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REINHOLD PUBLISHING CORPORA- 
TION 


Magazines 


RELIANCE ELECTRIC AND ENGINEER. 
ING COMPANY .1229 


A-c motors, d-c variable- 


231 


motors, 
speed drive systems 
REPUBLIC STEEL CORPORATION 525 
Stainless steel, titanium, plastic coated 
pipe, continuous 
galvanized steel, nuts and bolts, and 
iron powders 
RESEARCH, INC. ae 1010 
Engineering equipment and services 
REVERE COPPER AND BRASS INCOR. 
PORATED a 1312 
Welding gun, printed circuit copper, 
mill products and applications 
REYNOLDS METALS COMPANY 
Extruded and anodized products 
M. H. RHODES, INC 


Time timing devices, 


steel pipe, plastic 


1305 


305 


switches, time 


delay relays 
RIGIDIZED METALS CORPORATION. . 1505 


Stainless steel, aluminum, brass, cop 
per, titanium forms 

ROEHLEN ENGRAVING WORKS 1543 
Plastic, paper, metal, wood, rubber 


embossing rolls and plates 


ROGERS PUBLISHING COMPANY 


Magazine 


1338 


ROHM & HAAS COMPANY 


Plastic resins, parts, shapes 


ROLLER BEARING COMPANY OF 
AMERICA .221 


Roller bearing, roller followers, self- 


329, 331 


aligning bushing assemblies 
ROPER HYDRAULICS, 
Rotary 
pumps 
ROSAN INC. 


Press 


INC 
positive 


402 


gear displacement 


1034 


nut, floating press nut, press 


terminal 


RUSSELL, BURDSALL & WARD BOLT 
AND NUT COMPANY 1212 
Scaling-type fasteners, standard and 
special fasteners, cold headed prod- 
ucts 


SKF INDUSTRIES, INC 618 
Ball and roller bearings, pillow blocks, 
and miniature bearings 


SAGINAW STEERING GEAR DIVISION— 
GMC 1coeeee 


Ball bearing screws, splines 


130 
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SANDERS ASSOCIATES, INC 88, 97 


Electrical and electronic components 


SANDUSKY FOUNDRY & MACHINE 
COMPANY 
Centrifugal 


604 
castings of high alloy, 
low allow, carbon steels, nickel base 


and copper base alloys 


SCHLEGEL MANUFACTURING COM- 
PANY ~ 1649 
Gasket and seals, weatherstripping, 
fabrics, roll formed shapes, insulators, 


wire cloth, fasteners, balances 


SCHRADER’S SON 1429 
Air cylinders, valves, solenoid valves, 


machine controls 


SEALOL CORP 1613 
Mechanical rotary shaft seals, preci 
welded metal check 


sion bellows, 


valves and swivel joints 


SHAKEPROOF DIVISION— illinois Tool 
Works ac 718 
Specialty and regular fastening prod 
ucts 

SHWAYDER BROTHERS, 
Vinyl 
goods 

SIER-BATH GEAR & PUMP CO., INC 
Flexible 


gears, screw pumps 


SIGMAMOTOR, INC. 1146 
Tubing and pipe line feeder metering 


INC 806 
and finished 


metal laminates 


1548 


gear couplings, precision 


pumps 


SIMMONS 
TION 


Specialty locks and fasteners 


FASTENER CORPORA- 


325 


SIMPLATROL PRODUCTS CORP 1025 
Electric clutches and brakes, power 


converters 


SKINNER ELECTRIC 
SION—The Skinner Chuck Com- 
pany 1359 


Standard and explosion-proof solenoid 


VALVE  DIVI- 


valves 


SNAP-TITE, 
Quick 


INC 


connect-disconnect 


1612 
coupling 


SOUTHCO DIVISION—South Chester 
. 1005 
blind 


Corporation 


Specialty fastening devices, 


rivets 


SPALDING FIBRE COMPANY, INC 
Phenolic paper 
fibre, 


retardment 


1149 
laminates, epoxy 
vulcanized heat 


and 


laminates, 
resistant flame 


laminates 


SPIROID DIVISION—IIlinois Tool 
Works 


Mechanical parts 


SQUARE D COMPANY 
Motor starters, relays, control acces- 
sories, transformers, switches, adjust- 
able 


custom control systems 
STACOR EQUIPMENT COMPANY.. .1254 


Drafting room equipment, roll files 


STAHLIN BROS., INC 
Electrical fiber and phenolic 


speed drives, static controls, 


703 
stamp- 
ings and shapes 


STANDARD PRESSED STEEL CO 617 
Special and standard fastening de- 
vices, self-locking screws, high strength 
bolts, heat resistant bolts 


STAR EXPANSION INDUSTRIES COR- 
PORATION 


Pin-grip fastener 
STEEL 


Magazines 


STERLING PRECISION CORPORA- 


TION—Instrument Division 


1106 


333 


804 


Gears, pinions; oscillators, magnetic 


clutches 
EDWIN 8B 

INC. 

Eyelets, 


STIMPSON COMPANY, 
1225 

rivets, stampings, terminals, 

grommets and washers, snap fasten- 


ers, hole plugs 
STOKES MOLDED PRODUCTS—Divi- 
sion Electric Storage Battery Com- 
pany 
Plastics and hard rubber moldings 
STOW MANUFACTURING COM- 
PANY 
Flexible shafts, 
trols, geared joints 
STRATOFLEX INC 1139 


Hose fittings, assemblies; flexible hose 


SUPERIOR TUBE COMPANY 1433 


Small diameter metal tubing, capillary 


1501 


1651 


remote valve con- 


tubing, super alloy tubing 


SWEET’S CATALOG SERVICE—Divi- 
sion of F. W. Dodge Corp 
Engineering service 


SYLVANIA ELECTRIC PRODUCTS, INC. 719 


Plated fine wire; custom welds, cus- 


132 


tom molded plastics, custom metal 


stampings 


SYNTHANE CORPORATION 
Paper-base 


415 
with 
flame-retardant phenolic resin binder, 
with 
epoxy resin binder and flame-retard- 


laminated _ plastic 


paper-base laminated plastic 


ant qualities added 


SYNTRON COMPANY 
Conveying and 


. 1436 
feeding equipment, 


devices 


1029 


vulcanized 


motors, seals, dc conversion 


TAYLOR FIBRE COMPANY 
and 


Laminated plastics 
fibre 
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What’s new in Acro’s metal-clad 
switches? It’s Acro Lite.....with a Visual Indicator 
Directly on the Switch! 


NEW Acro’s “‘20th Anniversary” Acro-Lite Acts 
e@ as a VISUAL INDICATOR on the Switch! 


FEATURES Switching unit is replaceable without removing 
housing from its mounting 

Choice of five different actuators 

Mounting is optional through any of the five 
mounting holes provided 

Contact arrangement: single pole double throw. 
Internal switch has screw terminals 

High capacity. Internal switch U.L. approved for 
21 amperes at 120, 240, and 480 V.A.C. Also 
approved 1 HP-115 V.A.C., 2 HP-240 V.A.C. 


Acro’s Small Sized Machine 
Tool Switch Handles Heavy Load 


Controls up to four separate 
circuits for either pilot or line 
duty. Perfect for machine 
tool and all production ma- 
chinery applications. Actua- 
tor is adjustable 360° in two 
planes. Basic switch is easily 
replaced. Dust-and oil-tight, 
long mechanical life, long 
overtravel. Meets NEMA 
and JIC requirements. 





Available in Two Types 
Double Action Type actuates 
switch contacts when actua- 
tor is moved either side of 
“at rest” position. Single Ac- 
tion Type operates from one 
side of “at rest” position only. 
Both designed for long life 
under heavy use. 


ELECTRICAL RATING 


2 H.P. 230 Volts A.C. 
1 H.P. 115 Volts A.c. 
20 Amps-250 Volts A.C. 


RELAYS 


AT c TRIO) 


SWITCHES 


This year— Acro’s 20th — introduces ACRO-LITE 
— a brand new feature that gives your customers visual 
evidence of performance — directly on the switch! 

If you specify metal-clad switches in your product line, 
direct your purchase inquiry to Acro Switch. For Acro 
makes a complete, reliable line of metal-enclosed 
switches — that fill your needs for protective housings, 
with either side or flange mount casings. 


When Acro-Lite is Lit-— 
the Switch is Powered! 


This visual indicator panel consists of a neon light, 
built directly into the side of the switch. When the light 
is on, there’s power flowing through the switch. Or, if 
your product construction hides the switch from direct 
view — the light can be mounted remotely for easy visi- 
bility. Acro-lite offers high current ratings — 21 Amps 
—up to 2 HP. 
Switching unit completely enclosed in sturdy, lightweight 
aluminum. Rubber gaskets on all removable parts of the 
housing. Neoprene boot seals the overtravel plunger, 
making the switch dust - and splash-proof; assures con- 
tinuity of repetition patterns. Connecting conduit (switch 
housing is internally tapped for 12” conduit) completes 
the seal. Light operating pressures, with close move- 
ment differential. 


Acro’s Model “F” Enclosed Switches 
Have Exceptionally High Capacity 


Acro features a complete line 
of enclosed switches with 
many different actuators and 
styles available. Dust and oil 
type enclosure, with side or 
flange mounting. Replace- 
ment switch kit is available. 


+2 ou noun 


Underwriters Laboratory approved 
y 


Write for more detailed 
information on ACRO’s 
metal enclosed switches 
and take advantage of our 
free engineering service. 
We'll be happy to go to 
work on your specific appli- 
cation problem. District 
offices located in principal 
cities, 


HIGH ELECTRICAL RATING 
2 H.P. 240 V.A.C. 

1 H.P. 115 V.A.C. 

21 Amps @ 120, 240 or 480 V.A.C. 


ACRO DIVISION Kobedtshaw Fulton CONTROLS CO. 


COLUMBUS 16, OHIO 


Manufacturers of a complete line of load-tested precision snap-switches and relays. 


“OUR 20th YEAR” 
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THE THOMAS & BETTS CO., INC....1014 
Cable ties and straps, wire terminals, 
conduit fittings, connectors, cable bolt 
lugs, terminal stripping and attaching 
machines 


THOMAS FLEXIBLE COUPLING COM.- 
PANY ; 
Flexible couplings 


. 1607 


THOMAS PUBLISHING COMPANY... .1635 
Annual directory and magazine 


THOMPSON INDUSTRIES, INC 
Nylon bearings, miniaturized linear 
ball bushings, shafts, rolls, guide rods, 
ball bushings 

JUDSON L. THOMSON MANUFAC. 
TURING CO. ... 1630, 1632 
Electrical contacts, electrical contact 
assembly machines, electrical contact 
materials, rivet 


rivets, setting ma- 


chines 
TINNERMAN PRODUCTS, INC.. .321, 323 
Speed nuts, clips, clamps, grips 


TITEFLEX, INC. aF 414 
Mechanical and hydraulic parts, tub- 
ing, couplings 

TORRINGTON COMPANY. 
Heavy duty 


. 1329, 1333 
self- 


and 


roller bearings, 


aligning ball bushings, roller 
bearings; metal 
parts; rotary swaging machines; small 


parts manufactured by heading 


TOYAD CORPORATION 307 
Rigid and flexible cellular elastomers 


TUBULAR RIVET & STUD COMPANY. . 1354 
Semi-tubular, split rivets, 
rivet setting machines, electrical con- 
tacts 

UNION CARBIDE CORPORATION. . .206, 

212, 214 
See Union Carbide Metals Co. listings 
See Union Carbide Plastics Co. listings 


UNION CARBIDE METALS COMPANY 
—Division of Union Carbide Cor- 
poration 
Metals and alloys 

UNION CARBIDE PLASTICS COM- 
PANY—Division of Union Carbide 
Corporation 214 
Vinyl solution coatings, cast film, rigid 
sheet; polyvinylchloride; polyethylene; 
high-density epoxy; 


needle precision 


tubular, 


polyethylene; 
phenolic; styrene plastics 


UNITED SHOE MACHINERY COR- 
PORATION ...1204 
Eyelets, metal 
stampings, rivets and riveting equip- 
ment 


eyeleting machines, 


132 


WHO'S SHOWING WHAT .. . 


by exhibitor 


U. S. ELECTRICAL MOTORS INC... . 1537, 

1539 
syncrogear pump 
motors, variable speed motors, con- 
trolled speed system 


U. S. STONEWARE COMPANY 
See Colonial Rubber Company listing 


UNITED STATES PLYWOOD COR- 
PORATION 
Cut-to-shape plywood, special lami- 


Motors, motors, 


nate panels 


UNITED STATES RUBBER COMPANY 
—Mechanical Goods Division 1228, 1232 
Timing belt drives, flexible couplings, 
V-belts, molded parts, shrink-fit tubing 


UNITED STATES STEEL CORPORA- 
TION 1216, 1220, 1224 
Steel products, shapes, 
forms 

UNIVERSAL 
TION 


Plaster mold castings 


UNIVERSAL DRAFTING MACHINE 
CORPORATION 
Drafting machines and tables 


VALCOR ENGINEERING CORP......1130 
3-way and 4-way solenoid valves 


VANTON PUMP & ENGINEERING 
CORP.—Division Cooper Alloy Cor- 
poration = 
See Cooper Alloy 


VEEDER-ROOT INCORPORATED .. 
Mechanical, 


and 


steel 


CASTINGS CORPORA- 


..1529 
and 


electromechanical 
electronic counting instruments 


VIBRO-PLUS PRODUCTS, INC 
Electric 
hoppers, vibrating tables 


VICKERS INCORPORATED 
Electro-hydraulic servo controls, vane 
type pumps, piston 
pumps, pressure controls, volume con- 
trols, directional controls, control as- 
semblies, hydraulic motors, transmis- 


vibrators for bins, chutes, 


power units, 


sions, hydraulic accessories 


VIKING PUMP COMPANY 
Fuel pumps, lubricating oil pumps, 
transfer pumps, pump units for trans- 
ferring various liquids 


VLIER ENGINEERING 
TION 
Spring plungers, ball plungers, torque 
control devices 

WAGNER ELECTRIC CORPORATION. 1142 
Fractional and integral hp motors, 
hydraulic and air brakes, actuators 
and controls 


CORPORA- 


WALDES KOHINOOR, INC... ..413 
Retaining rings, quick-action and 
lock fasteners, slide fasteners, tools 
and techniques 

JOHN WALDRON CORPORATION. .1023 
Gear couplings, flexible couplings, 
overload and cou- 
plings 

WALL COLMONOY CORPORATION 
Brazing alloys, special processes 


WARNER ELECTRIC BRAKE & CLUTCH 
COMPANY «304 
Clutch-pulley drive, and 
integral hp brakes and clutches 


THE WEATHERHEAD COMPANY— 
Fort Wayne Division 
Metal tube fittings, hose and hose 
ends, refrigeration components, screw 


cutout cutout 


1050 


fractional 


machine products, swaging machines 


WEB CONTROLS CORP... 


Torque control transmissions, auto- 


matic pneumatic eye 


WECKESSER COMPANY 
Band clamps; cable 
forated strapping; 
screws, nuts, set 
cap nuts; threaded rod 


WESTLINE PRODUCTS DIVISION— 
Western Lithograph Company... .1623 
Wire, pipe markers, special labels 

spray, 

chromate primer, self-adhering prod- 


clamps; _per- 
plastic molded 


screws, hex and 


and markers, lacquer zinc 


ucts 


WESTPLEX CORPORATION ovae 
Mechanical, electrical parts and com- 
ponents, nonmetallic materials, shapes 
and forms, hydraulic and pneumatic 
components 


THE S. S. WHITE DENTAL MANUFAC- 
TURING CO. .... 1442 
Flexible shafts, airbrasive equipment 
and plastic thread protectors 


WHITNEY CHAIN COMPANY—Sub- 
sidiary of Foote Bros. Gear & Ma- 
chine Corp. 

Power 


and 


magnetic 


conveying 
drives, 


transmission 
chain drives, self. 


lubricating roller chain 
EDWIN L. WIEGAND COMPANY... . .1200 


Electric heaters or elements for in- 
dustrial processing 


WINSMITH, INC. 
Speed reducers 


WITTEK MANUFACTURING CO 
Hose clamps 


T. B. WOOD’S SONS CO 
Timing belt drives, couplings, motion 
control sheaves 


THE ZERO-MAX COMPANY—Sub- 
sidiary of Revco Incorporated 
Variable speed devices, slip-clutch 
overload protectors, overrunning 
clutches, gear drives, variable displace- 
ment piston pump 


1256 


1500 
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Reliance Super ‘T’. 
evene 

more power, faster 
response and | 
ereater overload 
capacity into 

a 
package! _ oe 











this much 
horsepower 


in this much 


SPOCE eee 











New 50 hp. Super “T’ V*S control cabinet compared with 50 hp. old style drive on Reliance production line. 


‘he secret iS The new Super “T”’ power unit packs extra punch 
into a smaller space. Like the Super “T’ D-c. 


Drive Motor, it uses Class B insulation. It takes 


repeated 100% overloads of one minute dura- 


+ 
a new power unlit, tion. Special control apparatus design has been 


engineered for the Super “T’ V*S. This system- 
atic balance of power unit, drive motor, and 


new controls controls forms a single, fast-functioning unit to 
? 


provide a wide range of variable operating speeds 


from a-c. circuits. 


ery 
and the Super T 40 —150 hp. Super ‘T’ V*S available for immedi- 


ate delivery. Contact your local Reliance Repre- 


sentative for delivery schedules of the complete 
D-e. Motor line, 1 —350 hp. 
RELIANCE ncinctenc co 








The Super “T’ V«S Drive, 

a complete power 

package, provides 

variable speeds surEn + De. DIVE MOTOR 
from a-c. circuits 


OPERATOR'S PANEL 


Wide range of operating speeds from a-c. circuits 
adds flexibility to existing production machinery. 
Speed changes are stepless and can be varied while 
equipment is operating or stopped. 


Controls 

New control relays, both a-c. and d-c. Field tested 
by three Reliance customers for over 20 million 
operations without failure.* 


Power Unit 

Two-bearing power units are always in alignment, 

eliminate bearing and coupling problems. 

Ventilation 

Power unit cooling air is exhausted directly out of 

cabinet. Provides separate ventilation systems for FRONT 
controls and power unit. Controls are kept cooler, 
materially extending service life. 

Insulation 

Power units include new NEMA redesigned d-c. 
and a-c. machines. Units are smaller. Class B in- 
sulation allows more power in less space. 

Drive Motor 

Super “T’ D-c. Drive Motors give fast response to 
speed and load changes, take repeated 100% over- 
loads of one minute duration without failure. 
Design 

Every component designed for matched perform- 
ance. New motor controls, new power unit and 
new drive motor provide balanced operation of 
production machinery. 


*Names on request. 





“Custom” Super “1” 
V*S Drive for 
more flexibility, 
more automatic 
operation 


1a tet teetieees 
, 


Every function of the standard model and more. 
Custom units are designed to incorporate addi- 
tional controls for engineered installations. Cus- 
tom models, through the use of feed-back 
regulation, will provide complete system automa- 
tion. Control panels are larger to accommodate 
controls for regulating speed, position, torque and 
any other operating variables. 


Dimensions of Standard Super “I” V*S Control 


FLOOR MOUNTED, 1-150 V*«S Dimensions are in inches and correspond to letters 
shown. 
AC PUSH BUTTONS = M 











CABINET 
DESIGN 








1SF 











20-30 2SF 





40-60 3SF 


75-100 4SF 






































| 125-150 
= 





: : | 


Product of the Reliance Electric and Engineering Company, manufac- 
turers of a-c. motors, Master Gearmotors, Reeves Drives, Super ‘T” 
D-c. Motors, generators, controls and engineered drive systems. 


RELIANCE incintceine co. 
CLEVELAND 17, OHIO 


Sales Offices and Distributors in Principal Cities 
Canadian Division: Toronto, Ontario 


RELIANCE 











NO ONE TOLD GUS HOGLUND YOU COULDN’T WELD ALUMINUM 


Twenty years ago, Gus Hoglund 


gathered a dozen skeptics around a 
jar of flux, a torch and some bits of 
aluminum. He was breaking trail 
for the man who now brazes 350 per- 
colator spouts an hour... perhaps 
for the company that will crack a new 
market with welded aluminum cans, 
churned out at 500 a minute. 


Even when doubting Thomases 
granted you could weld aluminum, 
they had to be taught how to do it. 


Gus Hoglund and his Process Devel- 


opment crew gave lessons by the 


thousands. And their work between 
classes with alloys and techniques 
has led to the development of welded 
aluminum structures three times as 
strong as the best of the past 


Aluminum is second to no other met- 
al in variety of commercial joining 
methods. And Alcoa has the indus 
try’s largest staff of engineering 
specialists to solve your joining 


problems. Call your local Alcoa 
» now for further infor 
For free booklets and loan of 
on welding and brazing writ« A] 
minum Company of America, 1760-F 


Alcoa Building, Pittsburgh 19, Pa 


Your Guide to the Best 


* a.coa § pg 7 
4 ALUMINUAA jay NB 
. one 2 A a F 

Every T 


“Visit the Alcoa Booth 1324—Design Engineering Show—Philadelphia—May 25-28” 
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by product... 


MECHANICAL COMPONENTS 


Air-Maze Corp.—1624 

Aluminum Company of Amer- 
ica—1324 

American Laubscher Corp.— 
1551 

Amplex Division, Chrysler Corp. 
—1620 

The Anderson Co.—1242 

Arguto Oilless Bearing Co.— 
1015 

Associated Spring Corp.—1313 

Atlas Chain & Manufacturing 
Co.—1402 

Atlas Precision Products Co.— 
1402 

The Auburn 
Co.—1201 

Automatic Switch Co.—1652, 
1654 

Barco Manufacturing Co.— 
1621 

Bristol Company—1133 

Prod. 


Manufacturing 


Buchanan Electrical 
Corp.—1018 

Burndy Corp., Omaton Div.— 
1004 

Chain Belt Co.—é605 

Chicago-Allis Mfg. Corp.— 
401 

The Cleveland Vibrator Co.— 
1636 

Commercial Filters Corp.—1055 

Controlex Corporation of 
America—1655 

Controls Company of America 
—1416 

Detroit Controls, Division Amer- 
ican Radiator & Standard 
Sanitary Corp.—1511 

Dixon Corporation—1159 

Dixon Sintaloy Inc.—1549 

Dodge Manufacturing Corp.— 
1105 

Duff-Norton Co.—1137 

Dynamic Gear Co., Inc.—404 

Eaton Manufacturing Co.— 
1513, 1515, 1517, 1521, 
1523 

The Electric Auto-Lite Co.— 
1417 

Eriez Manufacturing Co.— 
1625 


Fafnir Bearing Co.—1236 

The Farval Corp.—513 

Faultless Caster Corp.—1052 

Flexonics Corp.—1155 

Foote Bros. Gear & Machine 
Corp.—319 

Formsprag Co.—716 

General Controls Co.—1449 

Gries Reproducer Corp.—1524 

Hamilton Watch Co.—1615 

Hartford Steel Ball Co., Inc.— 
1007 

The Heim Co.—908 

Heyman Manufacturing Co.— 
1110 

Hoover Ball and Bearing Co.— 
704 

Hunter Spring Co.—211 

Janney Cylinder Co.—1104 

The Kaydon Engineering Corp. 
—1516 

Landis and Gyr, Inc.—1153 

Lignum-Vitae Products Corp.— 
707 

Lord Manufacturing Co.—1552 

MM Enclosures, Inc., Affiliated 
with A & P Metal Products 
Mfg. Corp.—805 

Martin Engineering Co.—1617 

McGill Manufacturing Co., Inc. 
—1120 

Messinger Bearings, Inc.—121 

Metal Powder Industries Fed.— 
318 

Metron Instrument Co.—1031 

Minneapolis-Honeywell Reg. Co. 
—1051 

National Tube Division, United 
States Steel Corp.—1216, 
1220, 1224 

National Vulcanized Fibre Co. 
—715 

New Departure Div., GMC— 
1337 

Nice Ball Bearing Co.—1108 

C. A. Norgren Co.—1239 

The Ohio Knife Co.—1639 

Ohio Seamless Tube Div. of 
Copperweld Steel Co.—205 

Orange Roller 
Inc.—1352 

Pic Design Corp., Subsid., of 
Benrus Watch Corp.—1259 


Bearing Co., 


Pressco Casting & Mfg. Corp. 
—1013 

Ramsey Corp., Subsidiary of 
Thompson Products Inc.— 
1606 

Raybestos-Manhattan, Inc.— 
1553, 1555 

Roller Bearing Co. of America 
—221 

SKF Industries, Inc._—618 

Saginaw Steering Gear Div., 
GMC—1111 

Sealol Corp.—1613 

Sier-Bath Gear and Pump Co., 
Inc.—1548 

Simmons Fastener Corp.—325 

Spiroid Div., Illinois Tool Works 
—718 

Syntron Co.—1436, 1438 

Thompson Industries, Inc.—518 

Titeflex, Inc.—414 

Torrington, Co.—1329, 1333 

Vanton Pump & Equipment 
Corp., Division Cooper Alloy 
Corp.—1647 

Veeder-Root Inc.—1529 

Viking Pump Co.—1610 

Waldes-Kohinoor, Inc.—413 

Web Controls Corp.-—407 

Westplex Corp.—705 

The S. S. White Dental Mfg. 
Co.—1442 

Wittek Manufacturing Co.— 
1500 

The Zero-Max Company, Sub- 
sidiary of Revco, Inc.—700 


POWER TRANSMISSION 
EQUIPMENT 


Acro Division, Robertshaw-Ful- 
ton Controls Co.—1030 

The Louis Allis Co.—304 

Aluminum Company of Amer- 
ica—1324 

American Pulley Co.—1646 

The Anderson Co.—1242 

Armstrong Cork Co.—117 

Artus Corp.—808 

Beaver Precision Products, Inc. 
—1608 

Charles Bond Co.—1210 

Bond Foundry & Machine Co. 
—1210 
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SIMPLICITY, RUGGEDNESS, TIGHT SEATING, ; 





e 








WITH ASCO’S COMPLETE LINE OF 2-WAY SOLENOID VALVES 


ASCO general purpose packless valves are now provided 

in a full %” to 3” range . . . handle pressures up to 350 

p-s.i.... 4” and %” sizes available to 1500 p.s.i.... provide 

dependable flow control for air, gas, water, light oil and 

other non-corrosive fluids. 

Check these features of the Bulletin 8210A: 

@ Simplicity in construction: Only three operational 
parts: all stainless steel core, stainless steel spring. 
Hycar diaphragm, %”-%” sizes . . . bronze piston 
%,”.3” sizes. 

2] Ruggedness: Forged brass bonnet and body insure 
freedom from porosity. 

3] Tight shut-off: Assured by resilient disc construction. 
Compactness: 2%” face to face; 34” pipe center 
line to top of solenoid; 3-13/16” overall height. ( Nor- 
mally closed, %” x 44” sizes.) 

Mountable in any position: Normally open or nor- 
mally closed. 


Fast action: Rapid filling-venting operation permits 

cycling rate to 400 per minute. 
All sizes have full area ports, continuous duty coils de- 
signed for low temperature rise and long life, and are 
available normally open or normally closed with standard, 
water tight or explosion proof solenoid. 

Whatever the crucial factor in your flow-control 

application — reliability, compactness, high cycling 

rate — there is an ASCO valve that meets your need. 


For Immediate Delivery... 


World’s largest stock of Solenoid Valves. A 
complete Solenoid Valve Stock List will be 
sent to you with your copy of Catalog No. 202 


New! Catalog No. 202 covers the ASCO line 
Solenoid Valves. Write for your copy today. 


See us at the Design Engineering Show—Booth 1652-1654 


Automatic Switch Co. 


54-G Hanover Road, Florham Park, New Jersey « 


ASUO. 


Frontier 7-4600 


AUTOMATIC TRANSFER SWITCHES - SOLENOID VALVES - ELECTROMAGNETIC CONTROL 











Reo S.. 


Boston Gear Works—1638 

Browning Manufacturing Co.— 
911 

Burndy Corp., Omaton Div.— 
1004 

Chain Belt Co.—é605 

Chicago-Allis Mfg. Corp.—401 

The Cleveland Worm & Gear 
Co.—513 

Cullman Wheel Co.—313 

The Dayton Rubber Co.—1512 

DeLaval Steam Turbine Co.— 
1421 

Diamond Chain Co., Inc.—501 

Dodge Manufacturing Corp.— 
1105 

Eaton Manufacturing Co.— 
1513, 1515, 1517, 1521, 
1523 

Fairbanks, Morse & Co.—1054 

Fawick Airflex Div., Fawick 
Corp.—1150 

Ferguson Machine Corp.—1143 

Flexonics Corp.—1155 

Foote Bros. Gear and Machine 
Corp.—319 

Formsprag Co.—716 

The Globe Co.—1507 

Graham Transmissions, 
1154 

The Hilliard Corp.—1138 

Hoover Ball and Bearing Co.— 
704 

The Kaydon Engineering Corp. 
—1516 

Link Belt Co.—1436, 1438 

Lovejoy Flexible Coupling Co. 
—1504 

Manheim Mfg. & Belting Co. 
—1158 

Maurey Manufacturing Corp.— 
1531 

Morse Chain Co.—217 

National Tube Division, United 
States Steel Corp.—1216, 
1220, 1224 

Ohio Gear Co.—1641 

Pressco Casting & Mfg. Corp. 
—1013 

Raybestos-Manhattan, Inc.— 
1553, 1555 

Reliance Electric & Engineering 
Co.—1229 

Saginaw Steering Gear Div., 
GMC—1111 

Sier-Bath Gear and Pump Co., 
Inc.—1548 

Simplatrol Products Corp.— 
1025 

Stow Manufacturing Co.—1651 

Thomas Flexible Coupling Co. 
—1607 


Inc.— 


140 


WHO'S SHOWING WHAT... by product 


Thompson 
518 

U. S. Electrical Motors Inc.— 
1537, 1539 

United States Rubber Co., Me- 
chanical Goods Div.—1228, 
1232 

Wagner Electric Corp.—1142 

John Waldron Corp.—1023 

Warner Elec. Brake & Clutch 
Co.—314 

Web Controls Corp.—407 

Westplex Corp.—705 

The S. S. White Dental Mfg. 
Co.—1442 

Whitney Chain Co.—1509 

Winsmith, Inc.—1256 

T. B. Wood’s Sons Co.—1117 

Zero-Max Company, Revco Inc. 


—700 


Industries, Inc.— 


ELECTRICAL AND ELECTRONIC 

COMPONENTS 

AMP Incorporated—515 

Acro Division, Robertshaw-Ful- 
ton Controls Co.—1030 

The Adams & Westlake Co.— 
1536 

Air-Maze Corp.—1624 

The Louis Allis Co.—304 

Aluminum Company of America 
—1324 

American Laubscher Corp.— 
1551 

The Auburn Manufacturing Co. 
—1201 

Automatic 
1654 

W. H. Brady Co.—1038 

Bristol Company—1133 

Brook Motor Corp.—1238 

Buchanan Electrical Prod. Corp. 
—1018 

Burling Instrument Co.—1637 

Burndy Corp., Omaton Div.— 
1004 

Century Electric Co.—1112, 
1114 

Cherry Electrical Prod. Corp.— 
601 

Circle F Manufacturing Co.— 
1009 

Controls Company of America 
—1416 

Cutler-Hammer, Inc.—1443 

Dixon Corporation—1159 

Dixon Sintaloy Inc.—1549 

The Dobeckmun Co., A Div. of 
The Dow Chemical Co.—227 

Durakool, Inc.—1401 


Switch Co.—1652, 


Eaton Manufacturing Co.— 
1513, 1515, 1517, 1521, 
1523 

Ebert Electronics Corp.—1012 

The Electric Auto-Lite Co.— 
1417 

Fenwal Incorporated—1042 

Flexonics Corp.—1155 

Franklin Electric Co., Inc.— 
1121 

Furnas Electric Co.—1650 

General Controls Co.—1449 

General Electric Co.—215 

Gordos Corp.—1028 

Gries Reproducer Corp.—1524 

Hansen Mfg. Co.—613 

Heyman Manufacturing Co.— 
1110 

Hoover Ball and Bearing Co.— 
704 

Instrument Specialties Co., Inc. 
—1101 

I-T-E Circuit Breaker Co.—81 

Landis and Gyr, Inc.—1153 

G. H. Leland, Inc.—600 

Licon Division, 
Works—718 

The Linemaster Switch Corp.— 
1403 

Lord Manufacturing Co.—1552 

Metal Powder Industries Fed.— 
318 

Micro Switch Division, 
apolis-Honeywell Reg. Co.— 
1554 

Miller Electric Co.—1039 

Minneapolis-Honeywell Reg. Co. 
—1051 

Mycalex Corp 
1556 

National Tube Division, United 
States Steel Corp.—1216, 
1220, 1224 

National Vulcanized Fibre Co 
—715 

Panduit Co.—1035 

The Polymer Corp. of Penn.— 
315 

Potter & Brumfield, Inc.—1628 

Pressco Casting & Mfg. Corp.— 
1013 

Ramsey Corp., 


Illinois Tool 


Minne- 


of America— 


Subsidiary of 

Thompson Products Inc.— 
1606 

Reliance Electric & Engineering 
Co.—1229 

M. H. Rhodes, Incorporated— 
305 

Sier-Bath Gear and Pump Co., 
Inc.—1548 

Simplatrol Products Corp.— 
1025 


Square D Co.—1339 

Stahlin Bros., Inc.—703 

Sylvania Electric Products Inc., 
Parts Div.—719 

Syntron Co.—1436, 1438 

Thomas & Betts Co., Inc.—1014 

Thomas Flexible Coupling Co. 
—1607 

Thompson Industries, Inc.—518 

United Shoe Machinery Corp. 
—1204 

U. S. Electrical Motors Inc.— 
1537, 1539 

Veeder-Root Inc.—1529 

Wagner Electric Corp.—1142 

Warner Elec. Brake & Clutch 
Co.—314 

Web Controls Corp.—407 

Weckesser Co.—1633 

Westline Products 
Western 
1623 

Westplex Corp.—705 

The S. S. White Dental Mfg. 
Co.—1442 

Edwin L. Wiegand Co.—1200 


Division of 
Lithograph Co.— 


METALS 


Acme Steel Co.—807 

Aluminum Company of America 
—1324 

American Nickeloid Co.—1603 

Amplex Div., 
1620 

Armco Steel Corp.—1405 

Beemer Engineering Co.—1622 


Chrysler Corp.— 


The Bunting Brass and Bronze 
Co.—1021 

Cerro de Pasco Sales Corp.— 
303 

Clad-Rex Corp.—1455 

Cleveland Hard Facing, Inc.— 
1156 

Cooper Alloy Corp., 
Products Div.—1647 

Copper & Brass Research Assn. 
—412 

Designers Metal Corp.—102 

Doehler-Jarvis Div 
Lead Co.—118 

The Dow Chemical Co.—130 

Flexonics Corp.—1155 

Fromson Orban Co., Inc.—506 

The Globe Co.—1507 

Handy & Harman—115 

Haynes Stellite Co., Div. of 
Union Carbide Corp.—206, 
212, 214 

Hitchiner Manufacturing Co., 
Inc.—1520 


Foundry 


National 
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When Lawn Boy designed their current power mower models, they 

decided to suspend the fuel tank underneath the streamlined shroud 

But in order to do this they needed specialized fasteners that would 

fit inside the tank and provide shock-proof, fuel-tight nutplates Send today for free 
They found that B. F.Goodrich Rivnuts would do this job better Rivnut Demonstrator 


and more economically than any other fastener. Here's how. After — pemonstrates with motion 


the tank is formed, two holes are punched in its top. One man takes how you can use Rivnuts 
to fasten TO and WITH 
Explains construction, sim 
serted through the shroud and into the Rivnuts, attaching the tank solidly. _ plicity of installation. Get 
your free copy today by 
writing to: B.F. Goodrich 
during operation of the mower. In addition, the special closed ends Aviation Products, a divi 
and tight clinching action of Rivnuts form a 100% fuel-tight seal. a iy Der — 1 


Rivnuts can be used hundreds of ways to simplify production—give Akron, Obio. 


only a few seconds to upset Rivnuts in these holes. Screws are then in- 


B.F.Goodrich Rivnuts provide firm nutplates that won't vibrate loose 


your products more eye-appeal, more sales-appeal! If you haven't already 
investigated their potential in your own business, why not do it now? 


BE G 00 drich aviation products 
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The International 
Inc.—811, 912 

Jones & Laughlin Steel Corp. 
Stainless and Strip Div.— 
204 

Kaiser Aluminum & Chemical 
Corp.—612 

Laminated Shim Co., 
1022 

La Salle Steel Co.—332 

Lead Industries 
1129 

Lebanon Steel Foundry—1411 

McCauley Industrial 
1152 

Meehanite Metal 

Metal Powder 
—318 

National Precision Div, 
The Beryllium Corp.—83 

Olin Mathieson Chemical 
Corp., Metals Div.—105 

Penn Metal Co., Inc.—1148 

Pheoll Manufacturing Co.—417 

Philadelphia Bronze & Brass 
Corp.—1237 

H. K. Porter Co.—1255 
Connors Steel Div. 
Vulcan-Kidd Steel Div. 

Pressco Casting & Mfg. Corp. 
—1013 

Republic Steel Corp.—525 

Revere Copper & Brass, Inc.— 
1312 

Reynolds Metals Co.—1305 

Rigidized Metals Corp.—1505 

Sandusky Foundry & Machine 
Co.—604 

Sylvania Electric Products Inc., 
Parts Div.—719 

Thompson Industries, Inc.—518 

Union Carbide Corp.—206, 
212, 214 

United States Steel 
1216, 1220, 1224 

Universal Castings Corp.— 
1547 


Nickel Co., 


Inc.— 


Association— 


Corp.— 


Corp.—218 
Industries Fed. 


Corp.— 


NONMETALLIC MATERIALS 

Anchor Plastics Co., Inc.— 
1049 

The Auburn Manufacturing Co 
—1201 

Barry Controls Incorporated— 
1348 

Beemer Engineering Co.—1622 

Celanese Corp. of America— 
1304 

Coating Products Incorporated 


—1128 


142 


WHO'S SHOWING WHAT... by product 


Colonial Rubber Co.—1342 

Columbus Coated Fabrics Corp. 
—1437 

Conneaut Rubber & Plastic Co. 
—1342 

Continental-Diamond Fibre 
Corp.— 416 

Coors Porcelain Co.—603 

Corning Glass Works—517 

The Dayton Rubber Co.—1512 

Dixon Corporation—1159 

The Dobeckmun Co., A Div. of 
The Dow Chemical Co.—227 

Dow Corning Corp.—1510 

E. |. du Pont de Nemours & 
Co., Inc.—131, 224, 228, 
232 
Elastomer 

partment 

Film Department 
Polychemicals Department 

Eastman Chemical Products, 
Inc.—405, 1213, 1217 

Farley & Loetscher Mfg. Co.— 
1008 

Flexonics Corp.—1155 

Glass Laboratories, Inc.—503 

Glass Tempering Association— 
1048 

Industrial Tectonics, Inc.—504 

Kennametal Inc.—1325 

L.O.F. Glass Fibers Co.—512 

Lancaster Glass Corp.—500 

Lehigh Chemical Co.—1060 

Lignum-Vitae Products Corp.— 
707 

Marbon Chemical Div. of Borg- 
Warner Corp.—1316 

Mobay Chemical Co.—516 

Modern Industrial Plastics Inc 
—1544 

Mycalex Corp. 
1556 

National Vulcanized Fibre Co 
—715 

New England Laminates Co., 
Inc.—1037 

Owens-Corning Fiberglas Corp 
—114 

Pennsylvania Flurocarbon Co., 
Inc.—1542 

Poloron Products Inc.—1528 

The Polymer Corp. of Penn.— 
315 

Raybestos-Manhattan, 
1553, 1555 

Rohm & Haas Co.—329, 331 

Schlegel Manufacturing Co.— 
1649 

Spaulding Fibre 
1149 


Chemicals De- 


of America— 


Inc.— 


Co., 


Inc.— 


Stokes Molded Products, Div. 
of Electric Storage Battery 
Co.—1501 

Stratoflex, Inc.—1139 

Sylvania Electric Products Inc., 
Parts Div.—719 

Synthane Corp.—415 

Taylor Fibre Co.—1029 

Toyad Corp.—307 

Union Carbide 
212, 214 

United States 
—1006 

U. S. Stoneware Co.—1342 

Westplex Corp.—705 

The S, S. White Dental Mfg. 
Co.—1442 


Corp.—206 


Plywood Corp. 


FASTENERS AND ADHESIVES 

American Sealants Co.—1653 

Austin Screw Products 
pany—1253 

Avery Adhesive Label Corp.— 
1454 

Bristol Company—1133 

Camloc Fastener Corp.—1124 
Co., Div. of 

Fastener 


Com- 


Carr Fastener 
United-Carr 
—1026 

Corbin Cabinet Lock Div., The 
American Hardware Corp.— 
418 

Dzus Fastener Co., Inc.—505 

Co.— 

1521, 


Corp. 


Eaton 
1513, 
1523 

Elastic Stop Nut Corp. of 
America—309, 311 

B. F. Goodrich Aviation Prod- 
ucts—1532 

Gries Reproducer Co.—1524 

Groov-Pin Corp.—312 

John Hassall, Inc.—1122 

Heli-Corp Corp.—324 

Heyman Manufacturing Co.— 
1110 

Huck Manufacturing Co.— 
706 

Mac-lt Parts Co.—1611 

MacLean-Fogg Lock Nut Co.— 
1043 

Minnesota Mining & Mfg. Co 
—1533, 1535 

Nylok Corporation—1355 

The Palnut Co.—1032 

Parker-Kalon  Div., 


Manufacturing 
1535, 517, 


General 
American Transportation 
Corp.—1349 

Permacel—1017 

Pheoll 
417 


Co.— 


Manufacturing 


Ramsey Corp., Subsidiary of 
Thompson Products Inc.— 
1606 

Raybestos-Manhattan, Inc.— 
1553, 1555 

Reed & Prince Mfg. Co.—1258 

Republic Steel Corp.—525 

Rosan Inc.—1034 

Russell, Burdsall & Ward Bolt 
and Nut Co.—1212 

Shakeproof Div., Illinois Tool 
Wks.—718 

Simmons Fastener Corp.—325 

Snap-Tite, Inc.—1612 

Southco Div., South Chester 
Corp.—1005 

Standard Pressed Steel Co.— 
617 

Star Expansion Industries Corp 
—1106 

Judson L. Thomson Mfg, Co.— 
1630, 1632 

Tinnerman ‘Products, 
321, 323 

Tubular 
1354 

United Shoe Machinery 
—1204 

Waldes-Kohinoor, Inc.—413 

Co.—1633 


Rivet & Stud Co.— 


Corp 


Weckesser 


FINISHES AND COATINGS 


Alemite Div., 
Corp.—717 

Aluminum Company of Amer- 
ica—1324 

American Nickeloid Co.—1603 

Prod 


Stewart-Warner 


Buchanan Electrical 
Corp.—1018 

The Cleveland Graphite Bronze 
Co., Div. of Clevite Corp.— 
1113 

Doehler-Jarvis Div., 
National Lead Co.—118 

E. |. du Pont de Nemours & 
Co., Inc.—131, 224, 228, 
232 
Elastomer Chemicals Depart- 

ment 

Film Department 

The Electric Auto-Lite Co.— 
1417 

Fromson Orban Co., Inc.—506 

Glass Laboratories, Inc.—503 

E. F. Houghton & Co.—607 

The Masland Duraleather Co 
—1631 

Minnesota Mining & Mfg. Co. 
—1533, 1535 

Olin Mathieson Chemical 
Corp., Metals Div.—105 
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SQUARE D’s NEW ° 
TERMINAL BLOCKS 


Ye. © 8 eeeeerfttt:tt* | 


MORE FLEXIBILITY, TOO! 





NO iL CE (above) how little space is 


required to remove or add a Square D 
channel-mounted terminal block to 
the completely assembled unit. Espe- 
cially important for a quick change 
when an additional terminal must be 
inserted into grouping. 


LOOK («1 right)... 

12 TERMINALS all sizes can be 
HANNEL-MOUNTEL |} mounted on same 
channel...25 am- 

pere pressure wire 

connectors, 25 to 

50 ampere box lugs 

..-all can be inter- 

locked together. 

Terminals in kit 

form to ““do-it-your- 

self” or factory- 

assembled to stand- 

ard specifications. 


NEW. .fusible terminal block (below) 
for protection of solenoids and other 
single or three-phase loads. Mounts 
on same channel as regular terminal 
blocks. Available factory-assembled 
or in kit form for customer assembly. 


ASK YOUR SQUARE D FIELD ENGINEER 
or write for Bulletin which covers details on Channel- 
Mounted Terminal Blocks. Address Square D Company, 
4041 North Richards Street, Milwaukee 12, Wisconsin. 


eo OO wt ne 
om me 


SQUARE J) COMPANY 
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O'Sullivan Rubber Corp.— 
1609 

The Polymer Corp. of Penn.— 
315 

Reynolds Metals Co.—1305 

Rigidized Metals Corp.—1505 

United States Steel 
1216, 1220, 1224 

Wall Colmonoy Corp., 


Corp.— 


Stain- 
less Processing Div.—1050 


SHAPES AND FORMS 


Alloy Products Corp.—1459 

Aluminum Company of Amer- 
ica—1324 

Amplex Div., 
1620 

The Auburn Manufacturing Co 
—1201 

Buchanan Electrical Prod. Corp. 
—1018 

The Bunting Brass & Bronze Co. 
—1021 

Chicago-Allis Mfg. Corp.—401 

Chicago Forging & Manufac 
turing Co.—1353 

The Commercial Shearing and 
Stamping Co.—1412 

Continental-Diamond Fibre 
Corp.—416 

Cooper Alloy Corp., Foundry 
Products Div.—1647 

Copper & Brass Research Assn. 
—412 

The Dayton Rubber Co.—1512 

Dixon Corporation—1159 

Dixon Sintaloy Inc.—1549 

Eaton Manufacturing Co.— 
1513, 1515, 1517, 1521, 
1523 

Falstrom Co.—1642 

Flexonics Corp.—1155 

Glass Laboratories, Inc.—503 

H PL Manufacturing Co.—1047 

Hitchiner Manufacturing Co., 
Inc.—1520 

Hunter Spring Co.—211 

Hydroforming Company of 
America, Inc.—1452 

International Packings Corp.— 
1328 

Janney Cylinder Co.—1104 

Kennametal Inc.—1325 

Laminated Shim Co., Inc.— 
1022 

Lebanon Steel Foundry—1411 

MM Enclosures, Inc., Affiliated 
with A & P Metal Products 
Mfg. Corp.—805 

Mallory-Sharon Metals Corp.— 
712 

Meehanite Metal Corp.—218 


Chrysler Corp.— 


144 


WHO'S SHOWING WHAT . 


Metal Powder Industries Fed.— 
318 

Mycalex Corp. of America— 
1556 

National Tube 
States Steel 
1220, 1224 

National Vulcanized Fibre Co. 
—715 

Newark Wire Cloth Co.—1604 

Ohio Seamless Tube Div. of 
Copperweld Steel Co.—205 

Philadelphia Bronze & Brass 
Corp.—1237 

The Polymer Corp. of Penn.— 
315 

Pressco Casting & Mfg. Corp.— 
1013 

Reynolds Metals Co.—1305 

Edwin B. Stimpson Co., Inc.— 
1225 

Superior Tube Co.—1433 

Sylvania Electric Products, Inc., 
Parts Div.—719 

Toyad Corp.—307 

Union Carbide Corp.—206, 
212, 214 

United States Rubber Co., 
Royalite Div.—1228, 1232 

Westplex Corp.—705 


Div., United 
Corp.—1216, 


HYDRAULIC AND PNEUMATIC 
COMPONENTS 


Aeroquip Corp.—1132, 1134 
1136 

Air-Maze Corp., 1624 

Alemite Div., 
Corp.—717 

The Anderson Co.—1242 

The Auburn Manufacturing Co 
—1201 

Automatic 
1654 

Barco Manufacturing Co.— 
1621 

Bristol Company—1133 

Burling Instrument Co.—1637 

Chicago-Allis Mfg. Corp.—401 

The Commercial Shearing and 
Stamping Co.—1412 

The Cuno Engineering Corp.— 
1400 

Dixon Sintaloy Inc.—1549 

Eastman Manufacturing Co.— 
1243 

The Electric Auto-Lite Co.— 
1417 

Flexonics Corp.—1155 

Flodar Corp.—1249 

The Garlock Packing Co.— 
1413 


Stewart-Warner 


Switch Co.—1652, 


.. by product 


General Controls Co.—1449 

Hoke Inc.—1125 

E. F. Houghton & Co.—607 

Humphrey Products Div., Gen- 
eral Gas Light Co.—1424 

The Hydreco Div., The New 
York Air Brake Co.—1053 

Hydromatics, Inc.—1245 

The Imperial Brass Mfg 
1538 

International Packings Corp.— 
1328 

Janney Cylinder Co.—1104 

The L. and L. 
Co.—1614 

Parker-Hannifin 
1458 

The Polymer Corp. of Penn.— 
315 

Raybestos-Manhattan, Inc.— 
1553, 1555 

Roper Hydraulics, Inc.—402 

A. Schrader’s Son Div.—1429 

Sealol Corp.—1613 

Sier-Bath Gear and Pump Co., 
Inc.—1548 

Sigmamotor, Inc.—1146 

Skinner Electric Valve Div., The 
Skinner Chuck Co.—1359 

Titeflex, Inc.—414 

Valcor Engineering Corp.— 
1130 

Vickers Inc.—1428, 1432 

Wagner Electric Corp.—1142 

The Weatherhead Co.—1301 

Web Controls Corp.—407 

Westplex Corp.—705 


Co.— 


Manufacturing 


Corp.—1456, 


ENGINEERING EQUIPMENT, 

SERVICES AND PUBLICATIONS 

Aircraft and Missiles Manufac- 
turing—1424 

Air-Shields, inc.—1648 

Applied Hydraulics & Pnev- 
matics—406 

Automation—333 

Automotive Industries—1424 

Battelle Memorial Institute— 
813 

Binks Manufacturing Co.—107 

The Bruning Co.—1317 

Canadian Government Exhibi- 
tion Commission—725 

Chicago Reference Book Co.— 
1046 

Chilton Co.—328 

Cobehn, Inc.—1619 

The Cuno Engineering Corp.— 
1400 

Design News—1338 

Dixon Sintaloy Inc.—1549 


Electrical Design News—1338 

Electrical Manufacturing—1525 

A. W. Faber-Castell Pencil Co., 
Inc.—1011 

Foundry—333 

Franklin Electric Co., Inc.— 
1121 

The General Fireproofing Co. 
—1425 

Glass Tempering Association— 
1048 

Hamilton Manufacturing Co.— 
507, 606 

Hunter Spring Co.—211 

Industrial 
1635 

The Industrial Press—1016 

International Business Machines 
Corp.—616 

The Iron Age—328 

Lead Industries 
1129 

Machine Design—333 

Marlin-Rockwell Corp.—1343 

Master Etching Corp.—1203 

Engineer- 


Equipment News— 


Association— 


Materials in Design 
ing—231 

J. Frank Motson Co.—92 

New Equipment Digest—333 

New Hermes Engraving Ma- 
chine Corp.—1627 

Nice Ball Bearing Co.—1108 

O’Neil-Irwin Manufacturing Co. 
—615 

Ozalid, Div. of General Aniline 
& Film Corporation—812 

Park Nameplate Co., 
1356 

Penton Publishing Co.—333 

Permacel—1017 

Plan Hold Corp.—1033 

Power 
406 

Precision Metal Molding—406 

Product Engineering—1300 

Purchasing News—1338 

Reinhold Publishing Corp.—231 

Research, Inc.—1010 

Reynolds Metals Co.—1305 

Roehlen Engraving Works— 
1543 

Rogers Publishing Co.—1338 

Shwayder Bros., Inc.—806 

Sier-Bath Gear and Pump Co 
Inc.—1548 

Stacor Equipment Co.—1254 

Steel—333 

Sweet’s Catalog Service Div. 
of F. W. Dodge Corp.—132 

Thomas Publishing Co.—1635 

Machine 


Inc.— 


Transmission Design— 


Universal Drafting 
Corp.—1439 
Web Controls Corp.—407 
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® 
GUIDEROL BEARINGS SAVE RADIAL SPACE 
.....and still offer greater load capacity 


This graphic illustration demonstrates the radial space 
saving advantages of McGill GUIDEROL bearings that 
offer still greater capacity than the other two types of 
bearing compared. For a common 1” shaft, the 
GUIDEROL bearing GR-16 has an O.D. of only 14” with 
a capacity of 6310 lbs. Compared to a cylindrical type 
roller bearing the GUIDEROL bearing requires 34” less 
housing space and offers 23% more capacity. A ball 
bearing for the same shaft uses almost an inch larger O.D. 
to carry 1500 lbs. less radial load. 


CENTER GUIDED ROLLERS 


GUIDEROL bearings pack more 
performance into smaller radial 
space. Their construction offers the 
inherent high capacity of a full com- 
plement needle bearing combined 
with effective roller control. Center 
guided rollers limit roller skewing 
tendencies and prevent binding un- 
der adverse conditions in either hori- 
zontal or vertical mountings. This 
qualifies GUIDEROL bearings for 


applications which are too heavily 


For Complete Data on Dimensions, 
Capacities and Application of McGill 
Precision Needle Bearings, Send 
for Free Catalog No. 52A. 


loaded for retainer type needle bearings, but are subject to 
misalignment that precludes the use of unguided needle 
bearings. Standard GR series GUIDEROL bearings are 
available, with or without inners, in shaft sizes from 54” 
to 914” with capacities ranging from 2880 lbs. to 128,670 
Ibs. (at 100 RPM). 


LUBRICATION LOCKED IN, CONTAMINATION 
OUT; IN SEALED GUIDEROL BEARINGS 
Pre-lubricated and sealed SG series 
GUIDEROL bearings are _inter- 
changcable dimensionally with stand- 

ard GR series GUIDEROL bearings 

They offer 5 possible seal combina- 

tions. Specify the sealed bearings for 
applications that are exposed to dust, 

dirt, grit or where accessibility for 
lubrication is a problem. Your McGill 
representative will be happy to assist 

you with special application prob- 

lems. Ask him for recommendations 

or write the McGill Engineering 
Department 


engineered electrical products 


CSGILL 


precision needle roller bearings 


McGILL MANUFACTURING COMPANY, INC., BEARING DIV., 201 NORTH LAFAYETTE ST., VALPARAISO, INDIANA 
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Here’s a new, low-cost temperature controller that’s 
really built “solid”: thermistor sensing element, printed 
circuit, transistors. No wonder the Fenwal 535 Temperature 
Controller provides high precision, trouble-free operation 
and long life! 

The Model 535’s solid state components pay off in sim- 
plicity and dependability. The thermistor sensor mounts up 
to hundreds of feet from the controller using uncompen- 
sated electric wiring; has virtually limitless life; feeds into a 
rugged transistor amplifier. No moving parts . . . nothing 
to wear out! 

The Model 535 is the latest advance in the low-cost line 
of Fenwal Temperature Controllers specifically developed to 

. fully exploit the advantages... rapid response, compact size, 
W hat a build! reliability . . . of solid state components. And Fenwal, 
+ alone, has integrated production of both controllers and 
thermistors. 
- Use the Fenwal Model 535 Controller for fast response 
ae solid state components and close control of temperatures from —25°F to +600°F 
in plastics, packaging, or other critical applications. Get full 
details from a Fenwal Sales Engineer or write for catalog. 


in New Fenwal Fenwal Incorporated, 25 Pleasant Street, Ashland, Mass. 


Temperature Controller combine precision with extra reliability 


Single point Model 535 Fenwal Temperature Controller has 
2°F setting accuracy and sensitive operating differentials 
from 0.4°F to 1.2°F. Current capacity: 5 amps. 115 volts 
AC 10 amp. model later in 1959. 


CONTROLS TEMPERATURE... PRECISELY 
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Technical data for 


gasket design and selection 
Se ee 


Choosing a gasket for 
aluminum flanges 


The use of aluminum flanges—par- 
ticularly temperatures of 300° F. or 
above—creates some new problems in 
gasket engineering. 

As heat is applied to an aluminum 
assembly, expansion has the effect of 
substantially increasing the unit load 
above that usually attained by the 
initial torquing operation. This higher 
load usually causes conventional fiber 
materials to crush and extrude, result- 
ing in serious loss of bolt torque. 

Effective sealing under such condi- 
tions requires a dense material with 
unusual resistance to crushing at high 
temperatures. A material that meets 
these requirements is Accopac AN-890, 
a new Armstrong asbestos gasket. 

Under test loads of 100,000 psi at 
AN-890 


shows no noticeable extrusion or 


temperatures of 350° F 


crushing. Indications are that the ex- 


cellent torque retention properties of 
AN-890 would not be impaired even 
at much higher temperatures. 
AN-890 is made by a beater-satura- 
tion process pioneered and patented 
by Armstrong. This method coats the 
fibers uniformly with a_ nitrile-type 
latex rubber binder and links them so 
tightly that crushing and extrusion are 
eliminated in normal applications. 
With all its advantages, AN-890 
costs less than conventional com- 
pressed asbestos sheet materials. For 


more information, send for a copy of 


bulletin IND-915. 





How thickness affects performance of 
cork-and-rubber and rubber gaskets 


Where cork-and-rubber or straight 
rubber gaskets are used, it should not 
be assumed that greater sealability 
will be achieved merely by increasing 


were a factor in almost every case of 
excessive torque loss 

Flange Alignment. Cocking, flange 
misalignment, and non-parallelism are 





18S./SQ. IN, 


MATERIAL 


4,000 6 000 8,000 | 10,000 


12,000 / 20,000 | 24,000 
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Results of a hot extrusion test on a cork-and-rubber gasket material. Tests were con 
ducted at 200  F., with thickness the only difference between the samples 


the thickness of the gasket. Actually 
it is possible for a too-thick gasket to 
have just the opposite effect. 

Armstrong researc h engimeers point 
out a number of disadvantages that 
may be encountered when gaskets are 
thicker than they need be 

The first of these is obviously eco 
nomic. Since a thick gasket costs more 
than a thin one, using a thicker gaugs 
than needed 1S oby iously a waste ot 
money. In addition, such a gasket may 
cause trouble in three major ways: (1 
by extruding and crushing; (2) by al 
lowing excessive torque loss, and (3 
by encouraging flange misalignment 


Extrusion. The tendency for a rubber 
or rubber-like gasket to crush or ex 
trude increases as the gaude mcreases 
as shown in the chart above. Note that 
the 1/8” sample crushes at 6,000 psi, 
while it takes 30,000 psi to crush the 


same material in 1/32” gauge 


Torque Loss. Although some torque 
loss occurs with any non-metallic gas 
ket material, a too-thick gasket will 
almost always aggravate the problem 
As a result, leaks occur o1 frequent re 

torquing of bolts becomes necessary 

In laboratory checks at the Armstrong 
Research and Development Center, it 


was found that over-gauge gaskets 


most commonly caused by the failure 
to folle Ww a 


que nce 


standard torquing — s¢ 
This often happens in main 
tenance work, such as replacement of 
pipe flange gaskets. 

Che risk of misalignment increases 
if a gasket is thicker than it needs to 
be This is because. with rubber or 
rubber-like gaskets, the thicker the 
gasket, the greater the 


needed to create a seal 


flange load 
And the dan 
ger of misalignment increases as the 
flange load goes up 

Thus, the gauge of a gasket is an 
important factor in gasket selection 
and must be carefully 
Generally speaking, the thinnest gas 
ket that can be tol rated is suggested 
Where 


able to test various thicknesses 


consid red 


necessar\ it might be ulvis 


We will be glad to give suggestions 


on your specific problems if you will 


send details to us. 





For your copy ot 
the Armstrong 
Gasket De 
Manual, write t 
Armstrong Cork 
Indus 
trial Division, 
7005 Irvin Street 
Lancaster Pa 


Company, 


(Armstrong GASKET MATERIALS 
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CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiery. Cutler-Hammer International, C. A. 
sociotes: Canadian Cutler-Hammer Ltd.; Cutler-Hammer Mexicana, S. A.; intercontinental Electronics Corporation 
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MOLDED MAGNET COILS 


The strength and durability of the Cutler- 
Hammer Molded Magnet Coil is but one ex- 
ample of how Cutler-Hammer Motor Control Bullet 
is built better to last longer. Rifle bullets after impact 
couldn’t pierce or shatter this coil. What 
chance is there of it being damaged when an ; Proof of durability 
electrician’s screwdriver slips or when the coil = .. . this Molded 
is dropped? Boiling oil has no effect on this Magnet Coil 

; é , : . works perfectly 
coil. What chance is there of it ever being ' even after being 
penetrated by moisture or distorted by high struck by a rifle 
ambient temperatures? _ —p and boiled 

in On. 


VERTICAL DUST-SAFE CONTACTS 





To function properly motor control contacts 
must stay clean. And because dust can’t collect PERCENT GAIN IN CONTACT RESISTANCE DUE TO DUST 
on a vertical surface, only vertical contacts 
are truly dust-safe. Recent dust-chamber tests #1 Merizental 

of vertical and horizontal contact type motor Contact Starter 

starters confirm this fact. After four hours of +2 Horizontal 

“dusting,” the contact resistance of Cutler- Contest Starter 

Hammer vertical contacts remained constant. vee | NO CHANGE 

But the contact resistance of horizontal con- | | 

tacts skyrocketed, and as contact resistance ° 100% 200% 300% 400% 
increases so does heating, pitting, and wear Dust Environment Test of Vertical and Horizontal Contact Type Motor Control 
resulting in rapid contact failure. 




















ADJUSTABLE 3-COIL OVERLOAD RELAYS 


Only 3-coil overload relays can provide de- 
pendable overload protection for three-phase 
motors under all operating conditions. Why 
gamble with costly motor burnouts by using 
motor control that protects only two of the 
three motor windings? 3-coil overload relays 
can be provided in all standard Cutler-Hammer 
Motor Control, no oversize enclosures, or as an 
open component for low cost panel mounting. 
Further, Cutler-Hammer Overload Relays are 
adjustable to within 3% of full load motor 
current, not 10% or 12% as others. Cutler- iC S) > Heater coils can be placed 
Hammer Overload Relays allow the motor to Sa - 2j in any of the four posi- 
work up to full capacity, provide positive K KR tions to adjust the over- 


: . : wa load trip point to within 
protection without nuisance tripping. 3% of Pa load current. 

















Molded magnet coils, verti il dust-safe cont ict ettle for le when Cutler-Hammer Motor 
and adjustable 3-coil overload relays are pius Control costs no more. Write today for Pub 
features that add up to bonus performance EN150-J-249. Cutler-Hammer Inc., Milwaukee 1, 
wherever Cutler-Hammer Control is used. Why Wisconsin 
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STAINLESS 


REPUBLIC 





HEAT EXCHANGER, CON 


DENSER AND EVAPORA- 
TOR — Full Range of Sizes 
and Analyses 

PS PRESSURE , 


PIPING — Complete Range 


of Sizes in Schedules 
10S and 55S 


PRESSURE 


40S, 









worlds widest range of 


SU EESSET TS 








REPUBLIC ELECTRUNITE MECHANICAL TUBING is easily fabricated and formed by the user 
or through the fabricating and finishing facilities of Republic's Steel and Tubes Division 
Round tubing can be furnished flanged, swaged, flattened, fluted, spun, configured, upset, 


rolled, and otherwise changed in cross-section to meet an endless variety of design require- 


ments. Write for illustrated brochure 


150 


MECHANICAL 


AIRCRAFT—Exhaust Stacks, SPECIAL BRIGHT AN. 
Hydraulic Lines and Duct NEALED — Up to 4” O.D. — 
Tubing Special Shiny Surface 


CARBON 


MECHANICAL 








AIR PRE-HEATER Ful 
Range of Sizes DRAULIC CYLINDER Up 


HOT ROLLED rT 0.D COLD ROLLED 3 one) 
thru 6° OD 16 Gage thru 6" O.D 22 Gage to 
a ey 1!) 10 Gage 

AIR HEATER MECHANICAL 


SPECIAL SMOOTH 1D. HY 


to 4)/2 1D. and in Wal 
Thicknesses up to .187 





Republic ELECTRUNITE® offers you the world’s 
widest range of stainless and carbon tubing. 
Carbon steel round tubing in sizes up to 6” 
O.D.—squares and rectangles in peripheries 
up to 20”. Stainless steel tubing in sizes 
up to 5” O.D.—squares and rectangles in 
peripheries up to 16”. And a complete range 
of stainless pipe sizes. 

ELECTRUNITE is quality controlled from ore 
to finished product. Produced in Republic’s 
own mills to rigid requirements. 

Welded by the exclusive ELECTRUNITE 
process—a continuous electric-weld method 
that unites the wall under pressure without 
the addition of foreign or extra metal. Tests 
prove the weld is as strong or stronger than 
the original base metal. 

Next time you need tubing, whatever the 
application or problem, call your Republic 
representative. Or, write direct. 
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STEEL TUBING AND PIPE 


%”’ 0.D. TO 40” O.D. 


PRESSURE PRESSURE 


SANITARY — O.D. and |.D 
Polished — For Dairy, Food 
and Fruit Juice Processing 


HEAT RESISTANT — Special 
Analyses — 309, 309S, 310, 
321, 330, 347 and 348 


MECHANICAL MECHANICAL 


FULL FINISHED — Annealed 
and Tested for All Mechan- 
ical Uses — All 300 Series 
Analyses 


pa 4-48 


\%y”’ O.D. THROUGH 6” O.D. 


ORNAMENTAL — Type 302 
— Not Annealed — Not 
Pressure Tested 


MECHANICAL PRESSURE 


STRUCTURAL—Squares, Re« HEAT EXCHANGER AND 
t ; and Yj € CONDENSER i eo 
] war) To Customer 
Special Specifications 


periphery 


PRESSURE I 


i 
, 


f 


REFRIGERATION 


REFRIGERATION 
Size Range 


BEVERAGE — Cut Lengths 
or 50’ Coils 


MECHANICAL 


STAINLESS CLAD — Double 
Wall — Outside Stainless — 
Inside Carbon 


TUBING 


PRESSURE 


BOILER TUBES—Tc 
A.178 nd Gover 


Specificati« 


MECHANICAL 


¢+ 


FABRICATION 


of Fabr Ay 


REPUBLIC 


STEEL «5 


Walls Wideal Range 
% Staudard, Strols aud, SC Quodliog 


PRODUCT ENGINEERING «+ May 11, 1959 


SIZE— GAGE RANGE CHART 
ROUND TUBING 


Wall Thickness (8B. W. Gage 
Outside 
Diameter 
of Tube 


Carbon Steels Stainless Steels 


Mechanical 
Tubing 


Mechanical 
Tubing 


16-25 
18-22 16-25 
16-22 16-25 
16-22 14-25 
14-22 14-25 
14-22 14-24 
14-22 14-24 


22 13-24 
22 13-24 
22 12-23 
22 12-23 
22 11-23 
22 11-22 
22 11-22 
22 11-22 
22 11-22 
22 11-20 
22 11-20 
22 11-20 
20 20 
20 10-20 
20 10-20 
20 10-20 
20 10-20 
20 10-20 
20 20 
20 

20 

20 

20 

18 


2% 
2' 18 
2%" 18 
2% 5-18 
2%" .250"- 
2%” .250”- 
> nd .250”- 

.250”- 

.250” 

.250”- 
4%” 14-16 
4” .250”- 
5” .250”- 
5” .250"- 
6” .250°- 


ww 


Above are common available sizes. Intermediate sizes also 
available. Tubes are manufactured by several processes in 
accordance with the size-gage ratio; therefore not all sizes 
and gages are readily available in all grades of product 
Please contact your nearest Steel and Tubes Division Repre 
sentative for delivery information on specific size, gage 
and grade desired. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 
DEPT. C-7682 


222 EAST 131ST STREET * CLEVELAND 8, OHIO 


Please send additional information on the following 
C) Stainless Steel Tubing Type 
C) Stainless Steel Pipe . Type 
C) Carbon Steel Tubing Type 


() Please have a Republic Engineer call 
Name . Tile 
Firm. 

Address 


City Zone State 
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Be Sure To See 


POWER TRANSMISSION 
EQUIPMENT 


At the NON-LUBRICATED 


; EASILY-ASSEMBLED 
Design Show... FLEXIBLE COUPLINGS 


Booth 1504 


Working Models [ “=::-sauuii 
On Display LOVEJOY and HI-LO INSTANTLY- 


ADJUSTABLE VARIABLE SPEED PULLEYS 


Get first-hand performance 
facts and comparisons. 


Request illustrated bulletins 
and catalogs containing 
engineering data, details 

on sizes and types. 


SHAFT MOUNTED, GEAR REDUCERS — 
ELIMINATE SUPPORTING STRUCTURES 
END ALIGNMENT PROBLEMS 


Yours for the asking, this 
literature gives a wealth 

of valuable information on 
power transmission equipment 
; 2AeYy y k 

in easy-to-read, easy-to-file 18 Models From SUK wna 


Speeds Fractional to 120 


HP. 1 Nominol 
te 4.5 
Ratios pe 2 14731 Nominal 
ta to 5% 


victlow. . Shotts | 





SELECT-O-SPEED TRANSMISSIONS — Economical, easily installed on new or old equipment. 
Ratios to 10 to 1, horsepowers Y% to 72 at 1750 rpm 


VERSA MOUNT TAKE UP FRAMES — Accommodate any make of pillow block, mount side or 
top. Stock sizes for 2" to 27” pillow blocks, travel length 2” to 36”. 


MOTOR BASES — Tilting, sliding and automatic belt tensioning types. Wide variety of sizes 
for motors fractional to 15 hp. 


LOVEJOY FLEXIBLE COUPLING COMPANY 


4841 West Lake Street © Chicago 44, Illinois © Phone EStebrook 9-3010 
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Dow Corning 


SILICONE NEWS 


for design and development engineers 


No. 62 





SAVES POWER; STOPS NOISE 


The ever increasing number of acces- 
sories on present day cars compels auto- 
motive engineers to look constantly for 
ways of effecting horsepower savings 
and, at the same time, improve per- 
formance. An excellent example of 
power saving equipment is the silicone 
fluid-containing, Viscous Fan Drive made 
by Eaton Manufacturing Company. 


The Problem: Conventional fan drives use 
most horsepower at engine speeds when 
cooling is road 
speeds, need for fan cooling the motor 


needed least. At low 


is greatest. At high speeds, ram air helps 


cool the radiator and cooling require 


ments are lower. 


The Solution: A fan that provides in 


creased air flow at low speeds and reduces 





Guide To Silicone Dielectrics 
Whether your field is electrical or elec- 
tronic, you will find this 12-page guide 


to “Silicones as Dielectrics” an inval- 
uable reference. Just off the press, this 
current revision is designed to help you 
that 
and 


select silicone 
crease the 


products will in- 
reliability 


of your designs. 


versatility 


Arranged for easy reference, this bro- 
chure is a guide to more specific product 
information 


and 


gives general properties 
uses of: rigid and resilient molded 
tapes, flexible and 


sheeting, surface coatings, 


parts, laminates, rigid 
wire coverings 
fillers, impregnants, sealers and encapsu 
lating compounds. Reliable 
data backed by field experience is 


provided for each physical form 


laboratory 


actual 


This profusely illustrated guide to sili- 


cones as dielectric materials will simplify 
your selection of the best silicone product 
for each application. To obtain your per- 


sonal copy, please circle cocese No.6 


it at high speeds. This is effectively accom 
plished through a fan drive with a silicone 
fluid interposed 


drive pulley and the fan 


coupling between the 


The Result: At low 


fluid coupling acts as a direct drive. As 


speeds, the silicone 


engine speed increases, controlled slippage 


occurs causing the fan to be held at a 


speed predetermined to give peak effici 


ency This speed is also below the rpm 


at which objectionable noise occurs. 


Drive 
makes 


Thus the Eaton Viscous Fan 
fluid 


available by 


with 


Dow Corning silicone more 


horsepower culling power 


requirements, and reduces fan noise at 


cruising speeds. This unit makes it possible 


to increase cooling capacity at idle or low 


speeds through the use of larger fans or 


higher fan-to-engine speed ratios 


Dow Corning silicone fluids are specified 


for this and many other automotive 


marine, aircraft and missile 


accessories 
because they possess the unique combina 
tion of properties: exceptionally resistant to 
oxidation and to breakdown due to shear; 


do not gum, evaporate, thicken or thin 


Available in many viscosities, they retain 


near-constant viscosity—show little change 


due to temperature variations No. 633 


Increase Life, Keep Weight Low 
Heat cycling and temperatures as high 
as 1000 F don’t impair the effectiveness 
of silicone-glass laminated parts. What 
better proof of their heat stability than 
this successful use on torches produced 
by Arcair Co., Lancaster, Ohio? 


Arcair has used silicone resin laminated 


insulating parts on all its 


SEE US AT BOOTH 1510 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 
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Rubber gaskets and seals for ovens, 
frypans and other “hot” appliances re- 
quire an extra margin of durability. 
Designers are delivering this durability 
and the extra consumer-appeal that 
goes with it by specifying Silastic®, the 
Dow Corning silicone rubber. 


The 


chen 


smart, new Tappan “400” series kit- 


range is one of the newer models 


utilizing silicone rubber. Strikingly new in 


design, and available as both built-in and 


free standing models, this range features 


SILICONE GLASS = (Cominued 


torches for over four years 


According to 
the designers, the use of silicone-glass parts 
reli 


helped keep 


has materially increased the life and 


ability of these torches 


torch weight to a minimum. 


The laminated parts are used as electrical 
insulation on the torch heads where weld- 
1400 
higher and temperatures are in the range 
of 1000 I 
for five-minute periods followed by a brief 
They 
around the clock, particularly in 


ing currents range to amperes or 


Ihe torches are ordinarily used 


respite. are frequently employed 


heavy- 
foundry 


duty operations 


7 





EN SEAL 


Silastic oven 


housewives can easily 


durable door gaskets which 


remove for clean- 
ing and re-install. 


Tappan designers chose Silastic because it 
efficiently seals in heat and stays new look- 


ing longer than other rubbery materials 


Serviceable at temperatures up to S00 F, 


the silicone rubber door 


expected to 
shape 


gaskets can be 


retain their original resili- 


ency, and appearance 


high 


despite re- 
heat and any 


No. 635 


peated exposure to 


number of washings. 


The Arcair torches also feature a sili 


cone-glass laminate sleeve as the hand 


piece to protect the operator against 
600 F 


neal 
used here 


16 to | 


heat. Laminates vary 


in thickness from 1 8 inches. 


Arcair not only proved silicone-glass super 


ior to loaded phenolics and other mate 


rials as an insulating material but 


found that its strength-to-weight ratio at 
high temperatures than many 
light metals) helped keep the torches as 


light as possible. 


(greater 


[he company produces 
a complete line of torches for applications 
ranging from foundry operations to light 


duty No. 636 


maintenance 


new literature 
and technical data 
on silicones 


Performance Proved Dow Corning silicone lubri- 
cants can help you solve problems created by 
adverse operating conditions. Designed for reli- 
able service over wide temperature spans, Dow 
Corning silicone lubricants are used in applica- 
tions ranging from food freezers to core oven 
conveyors — at temperatures as low as —100F, 
as high as +500F. General properties and 
applications for silicone oils and greases are 
compiled in an 8-page brochure. No. 637 


a 


Syl-off Saves — Packages designed for sticky 
products can now couple new functionality with 
attractiveness through the use of Syl-off coated 
papers, paperboard, liners, wrappers, and inter- 
leaving. Syl-off, the Dow Corning silicone paper 
coatings, provide the fastest, easiest release pos- 
sible for sticky products from asphalt to rubber. 
For more information on properties, applications 
and sources of supply, circle No. 638 


A Handy Key that might open the door to effect- 
ive solutions to your design problems — the 
cross-indexed Reference Guide To Dow Corning 
Silicones. This 16-page brochure details proper- 
ties and enumerates uses of the many different 
types of products designed for diverse applica- 
tions — for example, fluids, dielectrics, protective 
coatings, release agents, water repellents and 
Silastic, the Dow Corning silicone rubber.No. 639 


. 2 


A Service Designers Couldn’t Give — mainte- 
nance. Specifying silicone based paints for the 
products you design cuts protective 
nance costs for your customers. A new brochure 
explains why silicone based paints last longer 
— contains case 


mainte- 


histories illustrating the pro- 
tection given against weathering, the resistance 
offered against corrosion, and the increased heat 
stability available through the use of silicone 
based paints. No. 640 
i 


Rubber From Rock, a full color sound movie, 
points up ways you can use silicone rubber to 
improve performance and design of mechanical 
and electrical equipment. It explains how Silastic, 
the Dow Corning silicone rubber made from 
quartzite, retains its rubber-like properties from 

130 to over 500 F in automotive, aircraft and 
industrial applications. No. 641 

* 


Keep ‘Em Cool with Silicone Fluids. Designers 
of electronic assemblies are using silicone fluids 
as dielectric coolants to solve problems created 
by extreme environmental conditions and min- 
iaturization in control circuitry of aircraft, mis- 
siles, submarines, and industrial communication 
systems. A data sheet contains complete infor- 
mation for designers. No. 642 





Dow Corning Corporation, Dept. 6617, Midland, Michigan 
633 634 635 636 637 
638 639 640 641 642 
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... the U.S. Navy’s new Mark 32 
fibre-glass torpedo launcher 


From its unlikely beginning as a fibre- 
glass mat .. . to its successful operation 
in sub-freezing sea spray ... the Mark 
32 torpedo launcher testifies to the 
versatility and dependability of Chro- 
malox electric heat. Designed and 
built by Apex Reinforced Plastics, 
division of White Sewing Machine 
Corp., this lightweight, corrosion-re- 
sistant launcher is now in service on 
Navy destroyer escorts. 

In early production stages, a Chro- 
malox-heated hood is used in centrif- 
ugal molding of the launcher tubes. 


First, a rolled fibre-glass mat is placed 
inside the mandrel, which is then en- 
gaged in spinning motion at 800 rpm. 
After thermosetting resin has been 
sprayed into the mandrel, the hood is 
lowered into position for heat curing. 
The Chromalox type RAD Far-In- 
frared Heaters have a total capacity 
of 36,600 watts, and work reaches ap- 
proximately 200°F. in about 45 min- 


utes. The hood remains on a total of 


about 3% hours, throughout the spin- 
ning operation. 

Before final assembly, each tube 
must have steel “‘nut bars’’ and “‘guide 


bars’’ cemented to its interior. (Nut 
bars connect the three tubes into one 
assembly; guide bars guide torpedoes 
into each launcher tube.) After these 
parts have been cemented in place, 
two Chromalox Tubular Heaters wired 
in series are used to set the cement. 


Mounted in a frame which holds them 
in the center of the tube for its entire 
length, the 240-volt, 2750-watt heaters 
are controlled by a Chromalox type 
AR Thermostat. A small fan attached 
to the end cap circulates heat within 
the tube and eliminates condensation 
during the drying operation. 

Next, four plastic quadrants are 
bolted to the tube interior, forming a 
liner to accommodate 12% -inch torpe- 
does. To each quadrant are affixed two 
101l-inch Chromalox Flexible Woven 
Heaters shown below being cemented 


in place. After resin has been applied 
to the two channels in each quadrant, 
heaters are laid in place. The leads are 
then connected to a power outlet and 
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the heaters set the cement which bonds 
them in place. In action, these heaters 
maintain a protective 50°F. minimum 
temperature for the torpedo. 

The closeup below shows two leads 
of a circular Chromalox Tubular Heater 
clamped in a groove around the launch 
er’s swivel base. To prevent formation 
of ice in the joint between fixed and 
rotating parts of the base, this heater 
comes on automatically when the tem- 
perature drops below 50°F. 


Perhaps one of these heaters, or one 
of the 15,000 other types, sizes and 
ratings of Chromalox Heaters can 
answer your need for heat. For per- 
sonal assistance and specific recom- 
mendations, call your Chromalox Man 
for the Answers. He’s listed below. 


Atlante, Ga Indianapolis, Ind. 
TRinity 5-7244 MElrose 5-5313 
Bola-Cynwyd, Pa 
MOhowk 4-6113 
Beltimore, Md 
HOpkins 7-3280 
Binghamton, N. Y. 
RA 4-7703 
Bloomfield, N. J. 
EDison 8-6900 
Boston, Mass 
Liberty 2-194] 
Buffalo, N. Y 
SUmmer 4 ) 
Charlotte, N. C 


Kensas City, Mo. 
Victor 2-3306 
Los Angeles, Calif. 
Richmond 7.5191 
Middletown, Conn 
Diamond 6-9606 
Milwaukee, Wis 
BRoadway 1-302! 
Minneapolis, Minn 
FEderal 6-3373 
Nashville, Tenn 


CYpress 2-7016 


EDison 4-4244 
FRanklin 5-1044 
Chattanooga, Tenn 
AMherst 5-3862 

Chicago, til 
HArrison 7-5464 


New York City, N. Y. 
W Orth 4-299 

Omoha, Nebraska 
ATlantic 76 

Philadelphia, Pa 
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GReenwood 3.4477 


Pittsburgh, Pa 
EMerson 1-29 


Cincinnati, Ohio 
TRinity 1-0605 
Clearwater, Fla 
Phone 3-7706 Portiand, Oregon 
Cleveland, Ohio CApitol 3-4197 
PRospect 1-7112 Richmond, Va 
Dolias, Texas ATiantic 68-8758 
Riverside 1-9004 Rochester, N. Y 
Devenport, lowa HAmilton 6-2070 
Phone 6-5233 St. Louis, Mo 
Denver, Colo CHestnut 1-2433 
Glendale 5-365! 
GEnesee 3-082! 
Des Moines, lowa 
CHerry 3-1203 
Detroit, Mich 


Sen Francisco, Calif 
UNderhill 1-3527 
Seattie, Wash 
MAin 4-7297 
Syracuse, N. Y 
UNiversity 3-9100 HOward 3-2748 
Houston, Texas Wichita, Konsas 
Apit « 154 AMherst 2.5647 


aD CHROMALOX 
a—Lecliue. teat 


INDUSTRIAL COMMERCIAL - RESIDENTIAL 


EDWIN L WIEGAND COMPANY 


S38 THOMAS & « 6 


6 Pa 
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These mechanical components, elec- 
trical devices, fluid power and control 
systems, materials of construction and 
engineering department equipment are 
being introduced at the 1959 Design 
Engineering Show, Convention Hall, 
Philadelphia, May 25-28, and have not 
been previously described in 


PRODUCT ENGINEERING. 


=T-Yole) +-t-1 7-3 


Shrink-fit thermoplastic . . . 

based on cellulose acetate, is supplied in finished extruded forms 
such as round or rectangular tubes and special configurations or 
moldings; in any opaque, translucent or transparent color, or in 
lear, ready for assembly. Extruded forms are shipped in dry form 
ind no aging is said to take place, even when stored for several 
years. Immersion in an inexpensive solvent for 15 minutes 
minimum activates material, which is then applied over metal, 
wood or other material it is designed to cover. Shrinking takes 
place as it dries and assembly can be handled within 20 to 30 min. 
after application. Plastic part will be completely dry after 24 hr. 
Material has been applied to tube connectors as electrical insulation 
and as covering for handles. Thin- and heavy wall extrusions (0.010 
to about vs in.) are available. Prices are only slightly higher than 
standard cellulose acetate. Delivery, about 3 wk. Anchor Plastics 
Co Inc, 36-36 36th St, Long Island City 6, NY. 


See Booth 1049 or 
Circle 1, Reader Service Card 


Compact thermostat .. . 

has basic range of 100 to 600 F, but other ranges to, 1000 F are 
available. Cast aluminum weatherproof case is size of a standard 
cigaret pack; differential expansion tube assembly is stainless steel 
Temperature settings are made with internal adjusting screw. 
Standard switch rating is 5 amp at 125 or 250 v ac; 3 amp at 30 v 
dc. Units are for local mounting and may be furnished with 
flanged or threaded fittings. List price, approximately $25 for basic 
unit. Delivery, about 2 wk. Burling Instrument Co, 16 River Rd, 
Chatham, NJ. 


See Booth 1637 or 
Circle 2, Reader Service Card 
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Low-capacity tubing pump .. . 
tol 


plant operation Positive-displacement, motor-driven pump operates 


use im iexpensive installations, primarily in laboratory and _ pilot 


with peristaltic action resulting from progressive clamping action of 
radial arms on wall of flexible tubing. Volume is dependent on ID of 
tubing used and size of loop. Standard models operate well with gum 
rubber tubing or other compositions suitable to fluid being pumped 
Standard model, with rotor speed of 96 or 192 rpm, operates on 115- 
60-cp otor. Price, FOB factory, is $65 for model OV-1. Delivery 
from stock. Sigmamotor Inc, 3 N Main St, Middleport, NY. 
See Booth 1146 or 
Circle 3, Reader Service Card 


Compressed asbestos sheet. . . 
is said to withstand higher temperatures than any other compressed sheet 
wailable. In u as exhaust gaskets on supercharged diesel engines 
material has withstood flange temperatures of 900 to 1100 F wher 
exhaust temperature is 1400 F. Spinning-grade, long asbestos fiber is 
used with heat-resistant, nonreverting, synthetic binder. Average tensile 
strength is said to be SO} psi. Sheet is available commercially in 
thickness of ( B | in. From stock. Raybestos-Manhattan Inc, 
Packing Div, 61 Willett St, Passaic, NJ. 
See Booths 1553, 1555 or 
Circle 4, Reader Service Card 


Bright aluminum alloy . . . 

makes possible lustrous anodized finishes and is available in coiled or 
flat sheet and plate, as well as circles and blanks. Can be supplied in 
mill finish and one-side bright mill finish, in all thicknesses and widths 
urrently available to auto and appliance trades. Bright, chrome-like 
finish achieved after polishing, brightening and anodizing is said to 


] + 


possess excellent ince to corrosion. May be used in combination 

with high-luster extrusion and bright sheet alloys. Aluminum Co of 
America, 763 Alcoa Bldg, Pittsburgh 19. 

See Booth 1324 or 

Circle 5, Reader Service Card 
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Isolation mounts... . 


protect sensitive 


from impact at 


electroni quipm 


id shock. Originally 


ve loped as shipping ise mounts, d 


applicable to ho 
transmitted g va 
to 20 when pa 
jected to 36-in 


mounts to a pa 


using While in 
lues have been ce 
kaged equipment 
drop Apph atic 
kage falling 12 w 


reduced transmitted g value to 


tiffness in all d 
protection from 
ide or corner! 
units, about 34 
Barry Controls I 
town 72, Mass. 


rections result 

ho K, Ic¢ irdle 

1S truck Iw 

and 64 in., are lal 
nc, PO Box 215, Water 


See Booth 1348 or 


Circle 6, Reader Service Card 


Latching de 


for military 1S 


tainers locks wit 
IOSIN pr 
operating 
iS¢ 
rying Capa ity 
Open or closed 
tainer on which 
st point faste 


ot 


vice... 


| 


in 
hout spring 
of . lb wi 
Modified lever 
here required 
tandard latch i 
latch lies flat ag 
it is mounted 


ner extend 


surface Said to be impact and shock 


proof, even w 
blows directly « 
iffected by arct 
Fastener Corp, 
NY. 


ithstanding high impact 
n fastener, and t 

ic temperat Simmons 
N_ Broadway, Albany | 


See Booth 325 or 
Circle 7, Reader Service Card 


CONTINUED ON PAGE 158 


157 





SIGNIFICANT COMPONENTS © MATERIALS © PROCESSES continued 





Standard-wall pipe ends .. . 
in combination with seamless, one-piece 


thin-wall pipe has resulted in weight 
reductions that have lowered cost of alu 
minum pipe. Variable-wall principle is also 
said to strengthen joints by concentrating 
metal at pipe Adaptable to all 
joining methods. By decreasing wall thick 
ness of 
ept at joints where heat of welding low 
ers strength, a 40% 
Ratio of 
clected to 


C nds 


weldable, heat-treated alloys, ex 
we ight 


thick to 


provide 


savings 1S 


ichieved thin walls is 


uniform bursting 
tension and bending strength along pip¢ 
length after 
currently offered in 40-ft length 
hedule 40 thickness at the 


permitting use of standard aluminum fit 


alloys are 
with 


welding Iwo 


wall ends, 
Aluminum Co of Amer 
Alcoa Bidg, Pittsburgh 19. 

See Booth 1324 or 
Circle 8, Reader Service Card 


and flanges 
ica, 761 


ting 


Polycarbonate mill shapes... 
in be fabricated into finished industrial 
Thermoplastic i: 


| 


parts aid to have high 
impact strength, superior heat resistance, 
stability 
Presently 
through 4 in. dia, disks 
through 18 in. dia and thicknesses of 4 
to 2 in. and plate that is } to 14 in. thick 
Flexible mechanical tubing has also been 


dimensional and good electrical 


properties available are rod 


from 4 with 


produced. Polymer Corp of Penna, 2140 
Fairmont Ave, Reading, Penna. 

See Booth 315 or 

Circle 9, Reader Service Card 


Plastic retainers . . . 

for needle thrust bearings are said to be 
practical for bearings with up to 3-in 
offered only 


bore and are 


in nonstandard 
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Retain 


made from fiberglass-filled nylon 


sizes, to customer specifications 
crs are 
Said to permit lower tooling costs for new 
and economies for low 
duction. Life 
are the same for bearings having plastic 
or steel Conical thrust 
with plastic re 
taking 
climinating 


The 


SIZ@S volume pro 


and load capacity ratings 
retainers needle 


bearing, produced only 
tainer, is said to be 


thrust 


( apable of 


and radial loading, 
radial bearing in some applications 
Torrington Co, Torrington, Conn. 

See Booths 1329, 1333 or 


Circle 10, Reader Service Card 


Plug-in limit switches . . . 


le roller plung 


now include a side 
through 36( 


that rotat and 


iny position and a side plunger m« 
that mount in 
Plug-in limit 


all plug into terminal 


or + ’ ‘ 

perating head 
rour Y' sition 
enclo 


radi ured by 


240 
24 


duty rating i ll 
NEMA pecification ind I iled 
Micro 
Switch Div, Minneapolis-Honeywell Reg 
ulator Co, Freeport, Il. 

See Booth 1554 or 
Reader Service Card 


against oil, water, dirt and dust 


Circle 11 


Finishing head screw .. . 
combines washer and Phi 
Flat 


head provides increased bearing ar 


finishing 


oval head in pi undersurfa 
prevent snagging or tearing of cloth 
tic or other fabrics and to 


of wood as screw is drawn down 


prevent 


in wood fastening applications. Offered in 
Head 


can be incorporated into screw that drills 


various decorative finishes design 


its own pilot hole in wood and some 
plastics, in machine screws, thread cutting 
and other tapping screws 

Also, line of preassembled nuts and 
washers has been expanded to include 


plain dished washer and conical washer 


assemblies. Recommended fot 
bolt 
around and away from 
izes from No. 8 to with various 
washer sizes. Shakeproof Div, Illinois 
Tool Works, St Charles Rd, Elgin, Il. 
See Booth 718 or 

Circle 12, Reader Service Card 


spanning 
fastener load 


Available in 


ind distributing 


hole 


holes 


Adjustable torque handle .. . 


sed te ontrol lamping pI 
} re 


issemblics and machinery wh 

thumbscr 

to adapt to existing set-u 

pressure is adjustable from 15 t 

| ipped he i¢ l a\ uilal ! in ] re¢ $1zZes 
18, @-16 and 4-13. Aluminum 

lie-cast with ] 


handle 

1€-Cé it! nsert cast 

Vlier Engineering Corp, 8900 Santa 
Monica Blvd, Los Angeles 46. 

See Booth 1044 or 

Circle 13, Reader Service Card 


1 hardened st 











Timing switch .. . 
for applications wher 
ments do not exceed 15 


Hold featur 


y turning knob to left 


on-off switch 
Turning to right 
function. Available in 
ges from 60 sec to 12 hr and 


. »« CONTINUED ON PAGE 160 


permits us is 


ipplies timing 


ning ran 
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Only 8 Ounces 


See 
Only .250” THICK 
i rl 


12.000 
1.D. 


i 4 4 
' 
. i} 


¥ 
NOTE WIRE 
ae Nila a QT 


+ / 


Save weight and space with world’s thinnest radial 


bail bearings--Cake-\Um by Kaydon 


...now catried in stock in 4’ to 12” bores 


H ERE it is! A Reali-Slim radial ball bearing with a wire 
separator that has just short of a full complement of 
balls for maximum capacity. What’s more, you still get all 
the advantages of a separator between the balls. This design 
also gives you a bearing that’s light-in-weight and is, without 
a question, the thinnest bearing ever built in this diameter. 
Whatever your product design, there’s a small or large 
diameter Reali-Slim bearing that can be the right answer 
to your thin-section bearing problems. 
The radial ball bearing, illustrated here, is really slim — 


12.000” I.D., 12.500” O.D., .250” thick . . . and weighs only 


KAYUUN 


MUSKEGONe+MICHIGAN 


THE 


All types of ball and roller bearings — 4” bore to 178” outside diameter... 


eight ounces. It has 9,810 lbs. static load capacity, 1,256 
Ibs. at 100 rpm. Kaydon is able to produce Reali-Slim, high- 
precision bearings because Kaydon specializes in the unusual. 
Kaydon bearing engineers are prepared to give you valu- 
able help with technical, thin-section bearing problems 
For detailed information on Kaydon’'s Reali-Slim line, 
ask for engineering catalog No. 54-RS3 detailing: 


Reali-Slim Ball Bearings — Conrad, angular 
contact and 4-point contact types in seven 
standard cross sections from 4” to 1.000” and 
in bore diameters from 4” to 40”. 


Reali-Slim Roller Bearings — Radial and 
taper roller types in cross sections from %«" 
and in bore diameters from 5” to 40”. 


ENGINEERING cOoORP. 


K-561R 


Taper Roller ¢ Roller Thrust ¢ Roller Radial « Needle Roller « Ball Radial ¢ Ball Thrust Bearings 
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Uniform lift 
into equipment 
with 
DUFF-NORTON 
WORM GEAR 
JACKS 


Many designers find a ready answer 
to precise control of linear motion in 
machinery or equipment with built- 
in Duff-Norton Worm Gear Jacks. 





They are used singly, in tandem 
and in multiple jacking arrangements 
to position loads weighing from a few 
hundred pounds to as much as sev- 
eral hundred tons. 

When connected in tandem or 
groups of four, six or more, these 
jacks always raise or lower in exact 
unison regardless of load distribu- 
tion. They are also used for applica- 
tion of pressure, to push or pull and 
as linear actuators. 

Duff-Norton Worm Gear Jacks are 
self-locking and will hold heavy loads 
in position indefinitely without any 
creep. Since there is no fluid or air 
to leak, the action is always positive 


and maintenance is no problem. 
These jacks are available in eight 
standard models with capacities 
ranging from 2 to 100 tons and with 
standard raises from 6 to 24 inches. 
Special raises can also be furnished. 
To learn more about how Duff- 
Norton Worm Gear Jacks may be 
used in your equipment, send for the 
bulletin which shows engineering 
drawings of jacks, Duff-Norton 
Mitre Gear Boxes and typical appli- 
cations. Ask for AD-66DD. 


VISIT DESIGN SHOW BOOTH 1137 


DUFF-NORTON COMPANY 


P.0. Box 1889 « Pittsburgh 30, Pennsylvania 
COFFING HOIST DIVISION *« Danville, Illinois 


JFF NORTON IACKS 


Ratchet « Screw 
Hydraulic « Worm Gear 


= 


Ratchet Lever e Air 
Hand Chain « Electric 


New Parts and Materials continued 
choice of dial and knob. Switch has sta- 
tionary male terminals for solderless con 
nectors. Can be supplied with bell for 
signaling end of preset time period. M H 
Rhodes Inc, 30 Bartholomew Ave, Hart- 
ford 6, Conn. 
See Booth 305 or 
Circle 14, Reader Service Card 


Gear pump... 
in three series offezs delivery range of 3 
mtinuous duty 


to 95 gpm for operation 


Rated for pressures up to 2000 psi. Com- 


mercial Shearing & Stamping Co, 1775 
Logan Ave, Youngstown 1, Ohio. 

See Booth 1412 or 

Circle 15, Reader Service Card 


Manual starters .. . 
rated through 74 hp, 44 } 


2 hp, 230 v dc have direct 


acting thermal overloads operating 
pendently of second overload or push 
button mechanism Iwo moving parts 


replace complex mechanical linkages. S« 


ond thermal overload unit may be added to 


single-phase starters in field. Unit snaps 
in place and is held with locking screw 
Overload conversion kit also includes parts 
for converting from two to a three-pole 


(Continued on page 164) 
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THIS IS GLASS 


A BULLETIN OF PRACTICAL NEW IDEAS 


NEW! A MIRROR THAT 
MAKES HEAT TO BEAT SLEET 


You’re jockeying a big trailer-truck along 
a winding road in New England. It’s 
winter and you run into a real storm—a 
mixture of snow, rain, sleet. You flip a 
switch and... 


Your outside rear-view mirror is clear 
in a matter of minutes. From a heavy 
coating of ice to all clear is only a matter 
of five minutes, even at —20°F. 

The mirror, as you might guess, isn’t 
just ordinary glass. It’s one of Corning’s 
Pyrex brand glasses, and on its surface is 
an electrically conductive coating that’s 
permanently fired in. 

This coating (a metallic oxide) is what 
turns your mirror into a heating element 
when a current is applied. The heat melts 
ice and snow, prevents fog or drizzle from 
condensing on the surface. 

If you use EC (electrical-conducting) 
glass for self-defrosting mirrors you get a 
bonus, since the coating also provides a 
non-glare surface. 

But don’t go away just because you 
gave up dreaming about driving a truck- 
and-trailer years ago. This Pyrex™® elec- 
trical-conducting glass comes in a wide 
choice of applications 

For example, there are some enterpris- 
ing people who build radiant heaters, 
both portable and permanent, around 
such glass panels. 

Comfort, safety, and convenience are 
the big selling points. Comfort because a 
panel of EC glass is an area heat source 
putting out long waves. Safety because 
there are no exposed wires or moving 
parts. Convenience since you have no 
burning, no need to do extensive re- 
modeling in order to install it. 

These same reasons have made Pyrex 
brand radiant heating units attractive to 
industry—for heating, drying, curing, 
baking. 


And, if you turn a panel of this glass 
around, it becomes an infrared reflector 
you can see through—blocking heat but 
still passing about 75% of the visible light. 

Facts? Ask for PE-34, a 4-page data 
sheet, and/or PE-60, all about industrial 
heating units. Please use the coupon. 


YOU ARE CORDIALLY INVITED 

to visit the Corning Glass Center 
located in Corning, in the rolling hills just 
south of New York State’s Finger Lakes 
region. The Center is dedicated to the 
history, science, art, and industry of 
glassmaking. 

Among the Center’s most-visited at- 
tractions are the Corning Museum of 
Glass and the Hall of Science and Industry. 

At the Museum you’ll find a compre- 
hensive and renowned collection of glass 
objets d’art. You will find vases and other 
glass forms produced by by-gone civiliza- 
tions. And you will see the ways in which 
today’s craftsmen, around the world, use 
glass in varied art forms. 





The Hall of Science and Industry is 
filled with exhibits and devoted to the 
roles glass plays in industry, business, and 
science. Many exhibits contain full-scale 
working models and demonstrations 

It all awaits you. So come to the Glass 
Center. You'll find it stimulating and 
rewarding. Bring the family, too. You'll 
all enjoy the trip. Open daily except 
Mondays from 9:30 to 5 

If you'd like a few more facts, send for a 
free folder. But plan to come soon 





See you at the Design Engineering 
Show — May 25-28, Booth 517 


CORNING MEANS 


Name 


RESEARCH IN GLASS 


yw CORNING GLASS WORKS s51 Crystal Street, Corning, N.Y 


Please send me: [_] PE-34, 4-page data sheet on glasses for industrial use; [_] PE 


60, booklet on heating units; _] Brochure on the Glass Center; (_] 


FROM CORNING 


HOW TO GET 
A RECTANGULAR BEAM 
FROM A ROUND LENS 


floodlight lens. I: 
produces, despite its circular 
rectangular beam 

Why? Because a large oil company 
asked Crouse-Hinds of Syracuse, N. ¥ 
to provide a floodlight to 
rectangular signs, 4’ x 8’ 


This is no ordinary 


shape, a 


illuminate 
Besides be ing 
rectangular, the request called for light- 
ing that had no “‘hot spot” which might 
make the sign unreadable 

So Crouse-Hinds turned to Corning 
And through the talents of one of our 
product engineers, we designed a round 
lens that puts out a rectangular beam 

Unusual? Yes, but typical of the special 
problems we handle almost daily (we 
once made a lens producing a square 
beam for the same people) 


Moral 
lighting, corrosion, high 


Whatever your interest—be it 


temperatures, precision 


shaping, or what have > 


~— 
already 7 
make what you need from 
S~ 


you—maybe we 


glass 

As a start, take a look 
through This Is Glass 
( lo get a copy check the 


coupon 





This is Glass 


Title. 





Company____ 
Street_ 


— 


ied 
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Now Aeroquip Offers a New Concept of Fluid 




















See Aeroquip Products On Display 
At The Design Engineering Show 
Booths 1132, 1134, 1136 
Philadelphia, May 25-28 











Shown above are examples of Aeroquip 
Fluid Piping Assemblies designed and pro- 
duced for manufacturers. Note the variety 
of configurations with special brazed hose 
fittings in split flange, J.I.C., S.A.E., P.T.T 
and P.T.F. threads. Hose types include 2556 
Cotton Braid Hose, 2651 and 1534 Single 
Wire Braid Hose, 1509 Double Wire Braid 
Hose and 1508 Spiral Wire Wrap High 


Pressure Hose. Special formed tube fittings 
are of steel, stainless steel and aluminum. 
Other tubing materials and hose types are 
available. 

Aeroquip Fluid Piping Assemblies like 
these can decrease the required number of 
components, producing a highly simplified 
and trouble-free fluid system on the equip- 
ment you design and build. 
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Piping Service for Manufacturers 3 


Complete Product Lines, Unmatched Facilities, Plus Unique 


@ PROTOTYPE 


@ PRODUCTION 


Follow-Through Simplify Fluid Piping Problems on All Equipment ee 


Do as scores of leading manufacturers have done: put 
your fluid system design problems in the hands of 
Aeroquip’s skilled specialists. 


Flexible hose with reusable fittings and 
PRODUCTION special configuration tube fittings can be 
produced to your volume requirements, 


shipped in bulk or as complete assemblies. 


Aeroquip offers you complete service in solving fluid 
piping problems on the equipment you build. Highly 
qualified Aeroquip sales and service engineers with 
years of experience in this field are available to work 
with you at your hecdquarters on design, building 
prototypes, assisting in production problems, service 
in the field, and in your service parts program. A full 
line of all types of hose, special and regular fittings, 
and unequaled engineering and manufacturing facili- 
ties are available for you in producing the type of 


@ SERVICE PARTS 


Aeroquip’s new development engineering 
center can furnish mockups of products 
and systems you need, tested under con 
ditions encountered in actual operation 


Special Aeroquip-developed 
FIELD SERVICE test equipment plus trained 
field personnel can assist you 


in improving the field service 
life of your equipment 


piping that will solve any specific problem. Aeroquip 
also forecasts industry requirements and maintains 
large stocks of all items, and is able to supply prompt 
shipment whether your requirements are for 1 or 
1000 pieces. 

These are the reasons why Aeroquip accepts 
responsibility for fluid piping performance, even to 
furnishing after-sales service in the field to a unique 
extent. Get complete information by returning the 
coupon below. 


=~eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


INDUSTRIAL DIVISION, VAN WERT, OHIO « WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 


AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 


Special Literature Available 


Aeroquip Corporation, Jackson, Michigan 

() Please send me a copy of Bulletin 614 ex- 
plaining your complete service of fluid 
system design and performance. 

C) Please have an Aeroquip Sales Engineer 
call on me to discuss this service. 
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New Parts and Materials continued 


. 2 
| tionar Eliminates ontact block. Optional accessory for pre 
. ise positioning on ac applications allows 
damaging effects ontact make, when in jog position, only 


f while start button is held in depressed 


position Starters can be supplied with 
: . enclosures for all applications. Start-stop 
— misalignment uttons are protected to prevent accidental 


tarting. Furnas Electric Co, 1050 McKee 


Development I — shaft deflection alinttceeiae Paes 


Circle 16, Reader Service Card 
—tooth distortion 








Sier-Bath 
CROWN-GROUND 


TRE T TATA scvy-duty spring 
SPUR and HELICAL (eietieseninaanaenemnaa 


stantaneous ind po itive braking for use in 


machine tools, electric motors, automated 
GEARS machinery and conveyors. Brakes said 
to require no adjustment to have cel 
nt heat dissipation, to operate on 
or dry, and to have no mechanical linkages 
to wear. Units can be flange- or through 


/ A<e , , , fe haft mounted. Nine standard sizes are 
- \ Your machines need no longer mited by , e 


ak: titties ah memes with i aac ivailable with dry torque ratings from 5 
OTHER ADVANTAGES ing demands of deflectior eee ae" to 520 ft-lb; 4 to 12 in. dia. Standard 
und continuous high speed operatior voltage is 90 v dc. Fawick Airflex Div, 
— Fawick Corp, 9919 Clinton Rd, Cleveland 
upgrad the values existing ir torn “ 11. 

Eliminates causes of “end bearing” giving you new design latitude and your ma See Booth 1150 or 
chines new production capabilities never | Circle 17, Reader Service Card 
Produces more uniform accuracies fore obtainable 

IF YOU ARE USING GROUND TOOTH 

Permits greater variety of tooth GEARS, these Sier-Bath Crown-ground g 

forms st the same as nd often | 


mercially-made ground tooth gear 


Compensates for unbalanced rotation 


Z un x 


4 


Carries greater loads at higher 
speeds See these ‘Gears of Tomorrow” 
Demonstrated at 

Operates with extreme quietness BOOTH 1548, Design Engineering Show 


Increases machine production and life write fot 


lain the vast improvem rossible i Planetary reducer .. . 


machines, by usi rov rout ffered with infinitely variable-speed driv 








- hardened gears instead of ordinary gears make possible speed ranges of 300 rpm 
Sier-Bath ro to 1 rph: zero with speed accuracy 

t to 1 part in 4000. Reducer develops 

Sier-Bath GEAR « PUMP CO., Inc. torque of 100 in.-lb. Built-in overload pro 

P ee 3 C I 5 I © | 9238 HUDSON BOULEVARD NORTH BERGEN, N. J tection preve nts damage to reducer, trans 
Founded 1905 Members A.G.M.A. mission or driven machinery. In-line design 

G E A 4 Ss } pace-saving and combination of motor, 

= itiable-speed drive, control and reducer 

in be mounted with four bolts. Trans 

Also manufacturers of Rotary : . nas - mission is available with a variety of con 


Pumps and Flexible Gear Couplings (Continued on page 168) 


164 CIRCLE 169 READER SERV'CE CARD PRODUCT ENGINEERING * May 11, 1959 








Lenses designed with 


Plexiglas 


in mind 


Problem. Design of a magnifying lens system for 35mm 
slide viewer*. 


Requirements. Five-times enlargement of slide picture with 
clarity, sharpness and freedom from distortion. Lens system 
to be resistant to impact if viewer is dropped. Viewer to be 
priced within range of single-lens units. 


Solution. Dual lens system, with lenses molded of optical grade 
PLEXIGLAS® acrylic plastic. Use of PLEXIGLAS resulted in 
lenses that give excellent performance and are highly resist- 
ant to breakage. Because lenses could be molded precisely to 
fine tolerances, considerable production cost savings were 
achieved through elimination of lengthy grinding and polish- 
ing operations required for glass lenses. 


*"Opta-Vue"’, by Optics Mf orp., Philadelphia 34, Pa. 
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Example $s of jine q iality molded parts made of 
PLEXIGLAS, in many fields of use, are 
““PLEXIGLAS for Molded 


We will be pleased to send you a copy. 


hou i ttt 
our full color brochure, 
Parts’. 


Chemicals for Industry 


iI ROHM & HAAS 
—S COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
In Canada: Rohm & Haas Co. « anada, Lid., West Hill 
Crystal Gla & Plastics, Lid., Toront 
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The Thompson Level-Loder raises and lowers to any height from curb side to 4% 


feet. Hydraulic cylinders lift the body up and down in a vertical guide mounted 


the truck cab. Thompson Trailer Corp., Pikesville, Marylar a subsidiary of 


General American Transportation Corp., Chicago, introduced the new desig 











itleans...... it hunches up and down 


Unique truck built lighter, 
stronger with (iss) COR-TEN Steel 


Here’s a truck body that acts like an elevator. With front wheel drive, it 
has no rear axle or drive shaft. Hydraulic cylinders tilt it forward, backward, 
sideways, and raise it up and down to any height from curb level to 4% 
feet. This cuts loading time as much as 75% and makes unloading up to 
five times faster. 

Because the main stress of the lift is concentrated at the wheel box 
housings, they have to be as strong as possible. And because the truck body 
is lifted along with the payload, the body has to be as light as possible. The 
entire body, including the wheel housings, was built with USS Cor-TEN 
High-Strength Low-Alloy Steel because this grade meets the demands of 
both lightness and high strength. Cor-TEN Steel’s 50% higher yield point 
means it can be used in thinner and lighter gages, reducing weight as much 
as 14 with no sacrifice in strength. And it has high resistance to abrasion, 


atmospheric corrosion, impact and fatigue. 


U. S. Steel produces three brands of High Strength Steel—Cor-TeEn, 
TrI-TEN, and MANn-TEN. Each has characteristics that make it ideal for 


special design applications. For complete information about these “‘steels 


that do more’’, write to United States Steel, 525 William Penn Place 


Pittsburgh 30, Pa. USS, COR-TEN, TRI-TEN and MAN-TEN 


egistered tr 


United States Stee! Corporation — Pittsburgh 
American Stee! & Wire — Cleveland 
Columbia-Geneva Stee! — San Francisco 

Tennessee Coal & iron — Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 





New Parts and Materials continued 


Get Use plain, unthreaded rods, : ee 
EAT shafts, studs, rivets or pins ox ater a6 aad motor 
STRONG, N and simply Push on “9 ~sonaprcguenad npsrece pars rt 
ASSEMBLIES these low-cost r wit 
without threading, 


iltin falas ak Nailesoeh ox seein, 
notching “ drt vy SH oa TT T ham Transmissions Inc, Menomonee Falls 
for cotter pins Wis 


T See Booth 1154 or 
F A 4 . N E R 4 Circle 18, Reader Service Card 


Positive-drive actuation . 


Type W PUSHNUTS 


One-piece, heavy gauge spring 

steel with powerful gripping ac- 

tion. Cover rod ends with smooth, 

rugged cap. Always align per- 

fectly. Hold tight seated or un- 

seated. Various designs and fin- 

ishes in sizes for %¢", 14", %&", £ I 

Me, Ke and ! dia. unthreaded Sv mechanica ictuated product 
a i 

rod, wire and studs. wea por perated. Roton Products 

Div, Anderson Co, 1075 Grant St, Gary 

40, Ind 


All PUSHNUTS apply manually or with high speed air hammers 
See Booth 1242 or 


Circle 19, Reader Service Card 


Type U PUSHNUT 
Retainers 


New low-cost, space-saving spring 
steel retainers push on plain rod 
or axle, providing strong, firm 
retention of parts, seated or un- 
seated. Eliminate notching, groov- 
ing, drilling and cotter pins. 
Available for °%" and 34" dia. rod; 
other sizes in development. 











Send for Free Samples and Data, stating type, size and application 


Spm 9 oF 


Acorn Type PUSHNUTS 





2? PUSHNUTS 


Easily, quickly pushed on un 
threaded studs to assure tight, Pleasing, decorative appearance 
vibration-proof assembly of orna- and strong spring grip for fasten- 4 ; 
ments, medallions, nameplates and ing or covering ends of rods, - 9-6 stain teel. ASA #2) 
other parts. Grip tight on hard studs or rivets. Open end and tcl now avail from stock in stain 
chrome studs. Sizes for 'y.", °¢,", closed end types. Six sizes from 


: tandard steel. Diamond Chain 
and *;," dia. studs. 120° to .312” dia. 


Co Inc, 402 Kentucky Ave, Indianapolis 7 
See Booth 501 or 


THE PALNUT COMPANY, 65 Glen Road, Mountainside, N. J. Circle 20, Reader ServiceCard 


in Canada: P.L. Robertson Co., Ltd., Milton, Ont. 


LOCK NUTS Water-base primer coating vee 
PALN U T ; FASTENERS PAL | ( ’ ry oe ve ey - ‘aia be are 


Ing 
® 








iqueou olution. Colors ar 


Quick, secure fastening at low cost (Continued on page 170) 
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DE LAVAL 


for Power Hydraulics 
IMO PUMPS 


Smooth power flow without pulsation 
If you require a hydraulic pump Can be direct-driven at 


for actuating any kind of : : : 
Sage acti high speeds without reduction gears 
equipment—lifting, tipping. 


loading, bending, pressing, etc. Thoroughly dependable and proved 
—consider the IMO. Here are its 
characteristics: 


QUIET, smooth rolling action 
Easily installed 


=a 1-3 














Iba eline UA @MUricliiclitliMmiclmlils lo) 
rolling mill. Intermediate-roll is 
hydraulically raised and lowered. 


Lifting 
en CM eg 
































The 

IMO Pump 
has only 
3 moving parts 




















IMO Valve for 
PUMP regulation 


La, N down 
—— oe) @\ el eA eli (_)}-+ By-pass 

| 4) fe i J py 
: tank 


DE LAVAL BAUIG Pumps 


DE LAVAL STEAM TURBINE COMPANY 
Nottingham Way, Trenton 2, New Jersey 
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New Parts and Materials continued 


hieved by adding pigment t 


New bulletin tells how to get cman dang at, 


it normal bake te 


g is said to offer 


Superior Nylon Performance antance, adhesion to. me 


ase of formulation and appli 


oating 


yroperties, and 


with NYLATRON® GS Stock Shapes fH = io" 


Detailed data on this 


in to ipply rime! ting. Mobay 
unique ERCIAET| is 5 hemical ‘ o, 1815 Washington Rd, 
Pittsburgh 34. 


See Booth 516 or 
available for your Circle 21, Reader Service Card 


technical files — de- 
Extruded profile shapes . 
scribing uses, engi- Aly lie ng lbpsaia gener yeoste 


neering properties, 
availabilities, etc. Write 


today for your copy. 


NYLATRON GS (molybdenum disulphide filled canis, Telia Cig 1 inn, TO 
nylon*) offers exceptionally improved per- | Fairmont Ave, Reading, Penna 
formance for nylon component parts. Stock Circle 22 ae eka Oo 
shapes cost no more than regular nylon, yet 

offer greater wear resistance, lower surface 

friction, higher strength, better heat resist- 

ance, improved dimensional stability. It will pay 


you to investigate its remarkable properties. 


Visit POLYMER Booth No. 315 
Design Engineering Show, Philadelphia 
May 25 to 28 


The Polymer Corporation 
of Pennsylvania 


Export: Polypenco, Inc., 
Fae 
Reading, Pa., U.S.A. POLYPENCO’ 
"Composition and use for machine parts _ 2 ae 
covered by U.S. Patent = 


(Continued on page 174) 
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Gears are hardened 


For the Power you want- ster extiing, te 
maximum hardness 


At the Speed you need § and accuracy, to give 


extra capacity and 







I 
a 


\ 


W 







longer wear life 


f\ 





MI 
[ 
! 


mmpact I 






h 
h 
| 


ind ear I ising I rrosion-resistant cast 
NEMA Frame 
W ig! 


i 
/ 


tical { 


Bulletin MU-227 Improved lip type seals 
ransmission are used on horizontal 
shafts. On vertical o itput 
shafts, double mechanica 
sea! with slinger and 
Wa n oO q « rporaton drain-off gives positive 
protection against 
6400 PLYMOUTH AVENUE, ST. LOUIS 14, MISSOURI somal 





WAGNER SPEED REDUCTION EQUIPMENT 


~ 


. Shaft-mounted ~ 
Integral-Type Gearmotors All-motor Geometers ; Speed reduce NW ) Speed Redcers 
o 


TYPE DP -Doubly Protected 
against corrosion-against 
falling or splashing liquids 


te stant st 


1TO 125 HORSEPOWER — 1750 RPM — 40 C — NEMA FRAMES 182 THROUGH 445U 


You get less downtime, lower upkeep, with 


WAGNER PROTECTED-TYPE MOTORS 


u need motors that will keep production rates uy { Le these pro- 

will give you the continuity of ser tect 
perate with complete dependability under th 
doe 
i 


maintenan 


onditions in their specific applications—use Wag 


Type Motor hese motors pack extra power i 


are light in weight, and are easy to maintar 6400 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U.S.A 


1 TO 100 HORSEPOWER —4 POLE —60 CYCLE — NEMA FRAMES 182 THROUGH 445U 


rYPE EP: Extra Protected 
against corrosive or 
abrasive elements 


| Type EP Motors are totally-er 








mod pp ~ gpectaic EYE 
Se oe 


Uj sapere, ah hey, Septet Neha “Sipe Sein, "aan Ss 
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Bell & Howell camera with Masland Duran Clad-On 


| OF- lanl -la- Mor- t-1- mal t-fee-y- taal 








pattern in Masland Duran vinyl with elastic fabric back. 


For EXTRA SALES APPEAL your product's in good 
company with this easy to apply vinyl finish... 


Today, countless big name products such as Bell and Howell 


cameras are going to point-of-sales with the extra selling 
power of this practical, semi-rigid vinyl. Here are some of 


the reasons why: 


e Wide variety of colors and textured effects for decorative correla- 


tion. 


Wasland Duran 
CLAD-ON 


e Easy to keep clean and smart-looking by occasional wiping with a -— 


damp cloth. 


e Résistance to abrasion and wear make Clad-On a protective finish 


as well as a decorative one. 


e Handles well in production . . 
easy to apply. 


Find out how YOUR product can 


have this modern sales extra! 


SEND COUPON NOW... 


Industrial Products Division 
THE MASLAND DURALEATHER CO. 
Dept. PE ¢ Philadelphia 34, Pa. 
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self-adhering 
vinyl! surfacing 


. tts adhesive coated back makes it 


Pee ee = ee = 
THE MASLAND DURALEATHER CO. Dept. PE 


Amber and Willard Sts., Philadelphia 34, Pa 


Please send samples of Masland Duran Clad-On and 
8 page Sweet’s Product Design File reprint: 





NAME 
COMPANY 
TITLE 

CITY 


ZONE STATE 
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New Parts and Materials continued 
Each 
o-Year 
3° \n xtra-light-seri Da 
“POP” RIVET 23" 


Saves 4.9 Sy ses Seals 
Proves ¢ | 


nend 


on Installed Costs |... 1. 








iax. Hoover Ball and Bearin 
Co, 5400 South State Rd, Ann Ari 
Mich 
See Booth 704 
cle 23, Reader Service 


Full-complement 
ballbearing . . . 


BREAKS AND FALLS FREE 


HOW THEY WORK 


. Tool pulls mandrel head into“POP" Rivet until mandrel breaks 
under tension setting rivet tightly on reverse or blind side. 


Saves 4.9; each over 
other blind rivets 
High Clinching Action 


Pulls parts together with up Saves 1.8¢ each over 


to 600 Ibs. squeeze. Elimi- 


notes need to clamp solid rivets 


Replace 100,000 solid rivets with strong, 
high clinch “POP” Rivets and you save 
$1,800. Use 100,000 time-tested ‘“‘POP”’ Rivets 
for blind assembly work and you save $4,900 


No other rivet equals the savings potential 
in installed cos provided by “POP” Rivets 
The Martin Company saved $223,000 on one 
fifty-plane contract alone ind with today’s 
rapidly increasing costs, even greater savings 
chasing, inspection. Same are possible. In addition, the extraordinary de- t t The He 
length “POP” Rivet holds sign flexibility of these rivets gives engineers o, 46 Sanford St, Fairfield, Coun 
tight through thick or thin many opportunities for simplified product 

design 


Wide Grip Range 
Simplifies inventory, pur- 


See Booth 908 or 


Extreme light weight, high production gun 
only 2 lb 3 0Z sharply reduces operator 
fatigue. Means more rivets set per hour right 
on the assembly line rates as high as 1200 

per hour even with unskilled operators 
Vinvetion Proet Whether you make planes, missiles, cars, 
“POP” Rivets connot back trucks, trailers, metal awnings, furniture, 
oul er beens teece. Ee boats, or toys, you can cut costs, simplify de- 
sures tight assembly for sign and add assembly convenience with 
years of use. POP” Rivets. Call or write for our literature 
now before you forget. Better still, send a 

sample assembly for riveting 


Least Back-Up Space 
Strong, high strength “POP” 
Rivets need only enough 
back-up space to provide 
room for set head. Gives 
more compact design. 


"POP’ RIVET DIVISION 
UNITED SHOE MACHINERY CORPORATION t 
West Medway, Mass. © Phone: Keystone 3-6611 (¢ 


ontinued on page 178 
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A new table-top Whiteprinter at a new low price 


The versatile 


REPROFAX VIKING 


The Reprofax Viking handles up to 80% of technical 
print requirements in average industrial copying opera- 
tions. This table-top Whiteprinter has a full 18-inch 
width for reproducing drawings up to 18 inches wide 
by any length. It processes prints with speeds up to "ty 
18 feet per minute . . . production performance that ‘y 
’ . . . 1 Ay 
can’t be matched in its price class! 4 


Kay, 


Look at these Viking features: no venting required - Ke 

cool, odorless, quiet operation « plug in to any standard <A 
115-volt outlet - full developer coverage at all speeds 
for sharp copies every time. 


Reproduction Products Compeny 
And the Viking is perfect for supplementary use in high- 12790 Westwood Avenue, Dept. DD-5-11 


volume print rooms, too! The Viking is simple to Detroit 23, Michigan 

operate. You can locate it anywhere. Please send me your free folder with 
Let us show you how the Viking can go to work for caEED Cl an He Cigeeres Vane 
you. Simply mail the coupon today. 


REPROFAX* PRODUCTS 


REPRODUCTION PRODUCTS CO. + A SUBSIDIARY OF 


O ZALID 


A DIVISION OF GENERAL ANILINE & FILM CORPORATION 
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New neoprene-jacketed 
coiled heater cord 


unharmed by 
900,000 stretches 


176 CIRCLE 178 READER SERVICE CARD 


This new neoprene-jacketed heater cord was designed with 
a built-in coil action that eliminates tangling and tripping haz- 
ards between small kitchen appliances and connecting outlets. 
Concerned with the possible ill effects of continued flexing. the 
manufacturer subjected it to an acceptance test of 500.000 
stretch-and-recovery cycles. Following the test. a careful inspec- 
tion of the flexed sample revealed no damage to the heater cord 
no sign of failure in its neoprene jacket 


Long-term flexibility, the subject of this test. is just one of the 
advantages offered by the neoprene jac ket on this new coiled ap- 
pliane e cord. Neoprene also provides good resistance to the harm- 
ful effects of heat. food chemicals, cooking oils. greases. and 
other common household agents that quickly attack ordinary 
jacketing materials. 


Neoprene synthetic rubber, made by Du Pont for 25 years. has 
become a preferred material in the design and manufacture of 
many parts used by the appliance industry. Compressible gas- 
kets, oil-resistant seals, flexible boots, durable wire jacketing 
. all benefit from its unmatched combination of important 
properties. Learn more about neoprene and the Du Pont family 
of synthetic rubbers. Write to E. |. du Pont de Nemours & Co. 
Inc.), Elastomer Chemicals Dept. PE-5. Wilmington 98. Del. 


Neoprene-jacketed ord (type HPN) can be 
repeatedly stretched t its full length without 
affecting spring-back qualities or damaging the 


neoprene jacket 


Better Things for Better Living . . . through Chemistry 


NEOPRENE 
HYPALON 
VITON™ 
ADIPRENE 


SYNTHETIC RUBBER 


ounter area neater and 


ist food hen ] 
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saciwaw ANNOUNCES 


A NEW SERIES OF STANDARD °/b SPLINES 
AT LESS THAN HALF FORMER COST! 





Average 40 TIMES Lower Coefficient of 
Friction than Conventional Sliding Splines— 
Far Better Performance at Comparable Cost 


Good news for machine tool, aircraft and other designers! 
Standardization and volume production economies now 
enable you to take full advantage of this revolutionary 
ball bearing Spline, built on the same gliding ball princi- 
ple pioneered by the famous Saginaw b/b Screw. 





Saginaw b/b Splines transmit or restrain high torque loads with far 
less friction becouse mating surfaces glide on rolling balls instead of 
sliding back and forth. Steel balls recirculate in closed circuits 


Wherever easy linear movement is required under high 
torque load, Saginaw Standard b/b Splines offer: 


formed by mating longitudinal raceways spaced around the cir 
cumference of inner and outer ports 


« Freedom from Frictional Heat * Minimum Radial Lash 
« Long, Trouble-free Service Life 


HIGH PRECISION COMMERCIAL QUALITY 
These new low-cost Standard b/b Splines are high com- 6 STANDARD SIZES 

mercial quality with excellent precision and service life, .375 .625 1.000 1.500 2.000 2.500 
suitable for all but the most critical applications. Yet they 


F Sal i Can be fitted with integral gears, clutch dogs, bearing and sprocket 
cost about the same as high-friction splines. 


seats or other attachments for use with electrical, hydraul or 
TRANSMIT OR RESTRAIN HIGH TORQUE sepiiaiaiiiiins 

LOADS NO OTHER SPLINE CAN HANDLE 

Standard bb Splines are so friction-free that they permit 

previously impossible applications under very heavy torque 


loads, where the effort required to slide conventional splines 
would exceed the structural strength of members. They SEND TODAY FOR FREE 


literally let you achieve the “impossible”! BALL BEARING SCREW 
AND SPLINE HANDBOOK 


or see our section in 
Sweet's Product Design file. 
rin 2 
96 F crows é, nflines 


SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS CORPORATION, SAGINAW, MICHIGAN 


WORLD'S LARGEST PRODUCER OF BALL/BEARING SCREWS AND SPLINES 
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liffi if New Parts and Materials continued 


cs vit! we til 
requirements... Sut 


Martin Engineering Co, Neponset, Ill. 


See Booth 1617 or 
Circle 25, Reader Service Card 


Flame-retardant laminate . . . 
1 lf-extinguishing when set afire 
plastic laminate is said t h 


} 
yn resistance, low di 


water absorption and ¢ 


qualitic Offered in shee 
49 in. and from 0.020 t 





maroon with semi 
instan 
pensive melamin ind 
lavlor Fibre Co, Norristown 
Penna 


See Booth 1029 or 
cle 26. Reader Service ard 


We illustrate the cast bronze cam block for 


hydraulic pump operating 
the hydraulic lift mechanism on an exceedingly well-known line of farm 


ractor 


Flexible snatt coupling . . . 
Ihe ' 


re] 


manufacturer of this equipment has very unusual specifications for 


this cam block. Its bore has a very fine finish specification. It 


nd 


also must be 
round and true to size within unusually 


close limits. In addition, it must 
” square to the face of the 


cam block within limits that ordinary methods 
of manufacture will not attain 


nting methods of manufacture result in 


a part which is completely to 
the cu 


L Stow Mig 

stomer’s exacting specifications Shear St, Binghamton, NY 
See Booth 

r spec ial Circle 27, Reader 
aluminum, see Bunting first 
BUNTING SALES ENGINEERS in the field and a fully waite Double-reduction 
Product Engineering Department are at your command with- ducers 
out cost or obligation for research or aiding in specification ~~ or" ons ss Ra 
of bearings or parts made of cast bronze or sintered metals 
for special or unusual applications. 


For the unusual, as well as the usual, in bearings, bushings, bars, or 


parts of cast bronze, sintered metal, or Alcoa 


231k On wWuke Ao FOU O”PU OF 
Bunting’s “Engineering Handbook on Powder Metallurgy 
and Catalog No. 58 listing 2227 sizes of completely finished 
cast bronze and sintered oil-filled bronze bearings available 
from stock 


Bunting ~ 


The By “i Brass and Bronze . mpany 
Toledo 1, Oh 
Branc ay 


BOOTH 
1021 | 


EVergreen 2 
Principal Cities 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF 
CAST BRONZE OR SINTERED METALS. AL¢ A ALUMINUM BARS 


(Continued on page 182) 
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YOU, T00, CAN AUTOMATE IT YOURSELF 
... WITH SCHRADER AIR PRODUCTS 


Very often you can automate manufacturing opera- 
tions simply by applying Schrader air controls to exist- 
ing plant facilities. 
Here’s a man with ideas who automated a complex job— 
increased production, reduced unit costs, safely and easily 
without making a large capital investment. He did it witha 


io 
he 























odvinonof SCOVILLE 


_——EEE Se) 


QUALITY AIR CONTROL PRODUCTS 
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planned Schrader air control system. Chances are excellent 
that you can do the same thing—with Schrader air products. 
Air can do an almost limitless range of work: automatic 
drilling, reaming, clamping and holding, shearing, forming, 
staking, grouping and interlocking assembly operations for 
quicker parts handling and assembly. 


PROBLEM: Feed heavy wires into machine, shear off pieces, 
shape them, weld pieces together and eject as finished wire web- 


bing. Fast. Economically. Automatically 


SOLUTION: Air Controls selected from Schrader’s complete 
line. Neat bank of valves 
shaft 
holding Clamps B as carriage moves back and forth. Counter 


actuated by cams on master cam 


operate synchronized system. Clamps A feed wires to 


actuated valve F operates cut-off shear G after desired number 
Wire C, fed from carriage D 
dies E, welded to the other two wires 
RESULT: One man performs double the 


at a fraction of the cost of a new machine 


of cycles is sheared, formed by 


output of three mer 


Design it yourself! Schrader Air Control components 
most reliable self-contained power units—can help you adap 


quickly to your manufacturing needs 


A. SCHRADER’S SON «© Division of Scov 
457 Vanderbilt Ave., Brooklyn 38, N. Y 


9¢ 


3et started? Send me informative lite 


Automate-|t-Yourself Air Products 


How do | start? How did others 


and information about Schrader 


Nome Title 


Company 


Address 
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Wherever fluid power 1s used— 
GARLOCK PACKINGS OF TEFLON’ MAKE 






























































CHEVRON Packing made of Teflon 


*DuPont Trademark for TFE fluorocarbon resin 
Registered Trademark 
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A BIG DIFFERENCE IN EFFICIENCY 


FRICTION AND WEAR~— enemies of top performance anywhere—can 
be held to the absolute minimum on all hydraulic and pneumatic 
applications if you specify Garlock CHEVRON{ Packings, “V”’ Rings, 
“()”’ Rings, or Molded Cups made with Teflon. 


CHEVRON PACKINGS of solid Teflon—or coated with Teflon—are as 
close to “frictionless’’ as you'll find. First of all, Teflon has the lowest 
coefficient of friction of any solid material in use today. Moreover, the 
(HEVRON itself is designed to permit free operation with minimum 





friction at all pressures. Here’s how: with increasing pressures, Sstnidies: tnasdinn: dates ay ie call 
(‘HEVRON packing rings tighten to prevent leakage. As pressures friction feature of CHEVRON. 

decline, the rings instantly ease off, permitting free operation of the 

rod, ram, or piston without leakage. This exclusive hinge-like con- 

truction (see illustration) lengthens packing life and, with proper 

initial adjustment of the gland, eliminates all further adjustments 

necessary to compensate for pressure variations. 


TEFLON “V” RINGS for higher pressures. Flexible enough to respond 
quickly to low gland and fluid pressures due to tapered “V”’ design. 


““O” RING PACKINGS made completely of, or coated with, Teflon pro- “V" Rings . . . flexible, low friction seal at all 
vide exceptional anti-friction qualities on equipment where a round- dione 
hodied seal is required. And, to overcome the characteristic stiffness 

of solid Teflon rings, a new slotted Teflon ring is available to simplify 
installation in standard AN grooves. 


TEFLON-COATED CUPS — the first advance in cup design in thirty years. 
Garlock has perfected a technique whereby cups are coated with a 
thin layer of Teflon which then becomes an integral part of the cup. 
‘Teflon-coated cups reduce breakaway torque, running friction, and 
completely eliminate “‘squealing.”’ 


“O” Rings . . less friction where round-body 


OTHER FINE ADVANTAGES of ‘Teflon packings: Solid-Teflon is 
chemically inert, tough non-flammable, resilient, long wearing. It can 


seals are needed. 


be applied against all hydrocarbons and new synthetic hydraulic 
fluids at temperatures ranging from —100° F to +500° F. 


GET TOP EFFICIENCY through reduced friction and downtime. Discuss 
Garlock Teflon Packings with your local Garlock representative. He 
can recommend from the Garlock 2,000... two thousand different 
tyles of packings, gaskets, and seals for every need. Call him, or 
write for Catalogs AD-115 (CHEVRON Packings), AD-148 (““O” Ring 
Packings), and AD-145 (Molded Cups : 


Teflon-coated Cups, reduce breakaway 
torque 


THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada. 


A. Ft > ae) < Ke Canadian Division: The Garlock Packing Co. of Canada Ltd. 
- - a = — a -_ dha 


Packings, Gaskets, Oil Seals, Mechanical Seal: es Plastics Division: United States Gasket Company 
Molded and Extruded Rubber, Plastic Products 
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New Parts and Materials continued 


speed shaft of both series provided wit] 


two external slots to facilitate remova 
of the reducer. Winsmith Inc, Eaton St 

') \ Springville, Erie County, NY 
/ See Booth 1256 or 


Circle 28, Reader Service Card 


i. | 
fastening Motorized speed control . . . 


offers ipacities ranging from. fractio1 
to 16 hp Units are being used on pt 


Tt | s? manufacturer ( 
yroduction ind labor r\ 
e e proc ] , 
ments. When u ing an 115 
output speed range of 3 | 
n be obtained. With 1750-rpm motor 
output speeds rang from 585 to 52 
Cleveland Worm & Gear Co, Speed Vari 
ator Div, 3300 FE. 80th St, Cleveland 4 
See Booth 513 or 
j Circle 29, Reader Service Card 
| ‘ f 
Ag BN Be ps 5 
TPA, er S38 os... 
teatal TAS . . 
“\/Better/eall on 22vrions 
nameplates .. . 
.\ ' . 
: : n 


fa | 





rt 
) dll l 


h. Park Nameplate Co Inc, 34-10 
Linden Pl, Flushing 54, NY 


See Booth 1356 or 
Circle 30, Reader Service Card 


HUCK means more than just good fasteners. It’s a complete, 
well-tested system that affords efficiency, flexibility, and 
economy to many of the country’s leading manufacturers. 


The reason for Huck’s superiority is simple. An intensive 
continuing development program that produces the “last 
word” in fasteners for your every requirement, in standard 
or exotic metals. 


An aggressive tool development program that has produced 
simple, sturdy, lighter weight installation tools that will 
produce uniformly “skilled” quality fastenings in the hands 
of “unskilled” operators, with less fatigue. 


A thoroughly experienced staff of fastening engineers who 
will carefully analyze your problem and give you accurate 
advice for its solution. 


Break-glass switches 


ifk 


MANUFACTURING COMPANY 





2480 BELLEVUE AVENUE + DETROIT 7, MICHIGAN + Phone WAlInut 3-4500 


(Continued on page 186) 
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‘ core, 2 s 
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| 


| O50. ager 


“a 


DESIGNERS 
~ SPECIFY P<.B's 


RB MR RELAY 
WITH 
CONFIDENCE 


for a host of control applications 


RELIABILITY coupled with low cost are two 
factors which place the MR series relays high on 
P&B’s best 


multiplicity of 


being used in a 
street 
lighting equipment and small motor starters, to 


seller list. They are 


designs transmitters, 
name but a few 
Both AC and DC 


AC coils ranging up to 440 volts 


available, with 
All are adaptable 


for printed circuit mounting. The wide variety of 


models are 


contact arrangements include 


SPST-NO SPST-NC-DI DPST-N PST-N¢ 


DPD PDI 


YO PST-NO 


SPST-N¢ SPD 


SPST-NO-DB DPST-. 


For more information about this medium duty, 
call or write today—or get in touch 
See our 


compact relay 
with the P&B sales engineer nearest you 


complete catalog in Sweet’s Product Design File 


IN CANADA: POTTER & BRUMFIELD CANADA 


MR SERIES 


Temperature Range 


«« 


Weight 


Dimensions 


Mounting: Two “ d b 


les 


adapted for printed circuits 


CONTACTS 
Arrangements 
Material 2 dia 

able 

Load 8 omps 
resistive 

coiL 
Max 


Power 


« 


Resistance: 34 

GENERAL SPECIFICATIONS: 25 C 
Breakdown: | 5( 

between all elements 


10 volts, 60 cycle rm Voltages 


volts 60 cycle ac 


watts dc; 3.29 vi 


Up to 110 volts d« 


it 


Will withstand up to 6 w 


sp 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


(@?) POTTER & BRUMFIELD INC. 


PRINCETON, INDIANA e SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 


LTD., GUELPH, ONTARIO 
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Warner's new 


Electro- 


clutch-and-pulley 
mounts directly to any 


See 

Electro Sheave ... 
at the Design Show 
in Philadelphia — 
Booth 314 


Adds powerful new sales features 
to your machines without 
engineering or machining costs 


If you manufacture special machinery or standard ma u can mount this packaged clutch-pull 


chines in small-lot sizes, the Electro-Sheave is an easy, tion direct to any standard NEMA motor 
} i 1 ’ 
economical way to modernize the control system without if I istom-engit dt ur equipn 


adding appreciably to cost hi { all your engineering, machining, and 


Manufacturers and users of machine tools, textile ma roblems. There are no parts to design or make 


chinery, automatic packaging equipment, and printing act, for horizontal mounting you don’t even drill a hole 


| 1 1 
machinery—just about every type of machine you can ro-Sheave has its own shaft extension which carries 
name—have proved that power drives controlled by Warner he cl 1, bearings, and sheave 
electric brakes and clutches increase productivity, reduce mounted to the motor shaft, 


maintenance, and sim} lify operation 


7 


1—Packaged clutch-and-sheave assembly mounts 2—With clutch-sheave package in place, set- 3—Mount brushholder to any stationary member, 
easily to any standard NEMA motor shaft. No screws secure the built-in shaft extension, which such as motor frame, and wire it to the control 
machining or alignment necessary. transmits motor rotation to the clutch magnet. panel—three easy steps modern’ze your drive. 
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Sheave 


package 
Standard NEMA motor shaft 


NEW electric 
motion contro/ 
1 Oe he) 


_ yw 
for IDEA MEN! 


Modernizes machine operation and control 
wherever motors drive intermittently 


@ Any motor-driven machine which stops and starts inter- 
mittently can be modernized and made more automatic by 
this new Warner Electro-Sheave clutch-pulley package 

As you examine its operating principle, you will see 
challenging new control possibilities which set the Electro- 


Sheave apart from other devices for cycling a machine 


, } 
irive The primary reason, of course — direct electrical 


Torque produced electrically 


When there is no current to the clutch, the sheave runs 


freely on antifriction bearings. But, as soon as the clutch 


is energized by 90 volt d-c, motor torque is transmitted 


} 


to the sheave through electromagnetic engagement of 


the disc-shaped armature and magnet. A full magnetic 


couple can be produced in milliseconds. This leads to the 


second important difterence packaged actuation 


The clutch operating current can be controlled adroitly 


by almost any automatic sensing device. Actuation is 


direct. Thus, it is easy to interlock Electro-Sheaves to syn- 


chronize machinery make complex operations more 


precise or foolproot control operations automatically 


or position pushbutton controls where you want them 


The Electro-Sheave has no m-.ing teeth as with most 


solid connections, yet provides a powerful, no-slip drive 


under normal operating loads. Torque capacity remains 


constant throughout its entire wear life 


| 


ble in stey 


Build-uj speed 


less increments. You simply dial a 


is adjusta 
No other motor-mounted clutch or coupling performs 
all these functions 


Engages and disengages at any speed - Protects against overloads 
Permits stepless torque modulation + Eliminates slippage at 
normal loads - Dissipates heat rapidly - Adjusts automatically for 
wear + Adapts to all modes of control - Speeds engagement and 
release - Accelerates smoothly + Simplifies servicing and sheave 
changing + Saves clutch, starter, and motor costs - Reduces power 
consumption + Eliminates special sheaves - Reduces assembly 
costs - Eliminates engineering time - Requires no shaft extension 
Improves inching and jogging. 
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potentiometer in the control panel to speed it up or slow 
it down. This gives you exactly the right acceleration for 
any torque, speed, or timing problem. It’s a feature that 
cannot be duplicated in a practical manner with any other 


Starting device 


Provides versatile no-load starts 


As an automatic, no-load clutch, the Electro-Sheave otters 


many advantages. First, it engages and releases af an) 


OSSID 


speed For inching and jogging, several starts are 


} 
| 
I 


in less than one revolution of the clutch without ¢ 
You can 


lease instantly and brake the load without plugging 


¢ 


wear On motors, controls, and machinery 


motor. It’s the fastest way to cycle a machine drive be 


cause the high inertia of the motor rotor helps start the 


load but does not affect braking speed. Your operating 


power requirements are reduced and in many cases, you 


can switch to smaller motors and starters 


Think of the control versatility it opens uy 


“packaged price’ because the power panel, actuating 
pushbuttons, wiring, and Electro-Sheave all can be 
stalled without costly machining or engineering time 

a simple assembly job 


now 1n production and 


available 


all Warner 


from 1 


Electro-Sheaves are 
for off-the-shelf delivery to you from 


transmission distributors 


powe! 


Five sizes 


Send coupon below for complete facts 


WARNER Warner Electric Brake & Clutch Co. 


Dept. PE, Beloit, Wisconsin 


Gentlemen: Please send complete data on Electro-Sheaves 
Name____ -_ — Title 
Company 

Address 


City. 
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New Parts and Materials continued 


CAN ANSWER YOUR NEED FOR 


ROTARY GEAR PUMPS 


Wa 
th markn ) Auto 

matic Switch Co, Florham Park, NJ 
See Booths 1652, 1654 or 


Circle 31, Reader Service Card 


Fhp variable-speed drives . . . 


Reliance Electric & Engineering 
», 24701 Euclid Ave, Cleveland 17 


See Booth 1229 « 


A COMPLETE LINE OF STANDARD PUMPS 


Plus SPECIAL AND CUSTOM PUMPS 


TO MEET YOUR SPECIFICATIONS 


CAPACITIES .3 TO 300 GPM 
PRESSURES TO 1000 PS! 


\ 





Send For Booklet 


“How to Solve Pumping Problems”’ 


; ” or ask for a copy at the Design Show 
ROPER HYDRAULICS, INC. ROPER 


395 Blackhawk Park Avenue ROTARY PUMPS 








(Continued on page 188) 
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rs NEW 
rsa PUSH-IN NUT 


STRAIGHT LEGS WON'T DISTORT 
THIN METALS OR ALUMINUM 


GREATLY INCREASED 
PULL-OUT RESISTANCE 


TABLE OF DIMENSIONS 
e with 8 or 10 screws, finished 
> .290/.281, application thicknes 

930.060. Other sizes available soon 
HEAD SIZE HEAD HEIGHT 
716" DIA 150 

12" DIA 

12° DIA 

2” DIA 
12" DIA 150 CARR FASTENER COMPANY 
2” DIA ; 

38” SQ Division of United-Carr Fastener Corp., Cambridge 42, Mass 

3/8" SQ + 
13/32” SQ sion Ex 
a/ae" $0 : MAKERS OF FASTENERS ' 


3/8" x 37/64" 


l 
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, : , ° ; : P New Parts and Materials continued 
Now! A higher reliability factor in printed circuits . 


tation, and industrial ot Contr 
panel also includes rotective device 
Cutler-Hammer Inc, 12th St, Mil 
waukee 1. 


See Booth 1443 or 
Circle 33, Reader Service Card 


Bondable skived Teflon 
tape... 

; said to be fi 

or hemical tt 

ind skived thor 


identical t dinars 





Special technique 








o that if tape, for examp! 
on wire and heated t 
would bond to itself 
onductor 
tensile strength 
regular kived 
trength in volt 
higher than ordinars 
Available in width 
thickne of 
ind 0.004 in. Dixon Corp, Burnside St 
Bristol, RI 
See Booth 1159 or 
Circle 34, Reader Service Card 


ALTORI 


a new and distinctively different 
finish on TAYLOR copper-clad 
laminates that accepts all = 
acid resists uniformly hea eat 


lan pe 


Something new and distinctively different has been 


added to TAYLOR copper-clad laminates — a finish 


ded and 
that accepts all types of acid resists uniformly. High 


heets and d part Industrial Di 
Armstrong Cork Co, Lancaster, Penna 
Circuits can be of consistently higher quality and reli- See Booth 117 


Circle 35, Reader Service Card 
ability, no matter how critical the design 


fidelity in printed circuit reproduction is assured 


For com 

plete details about TAYLOR copper-clad laminates and 

samples, write TAYLOR FIBRE Co., Norristown 39, Pa —_ : 
Miniature ball bushings . . . 


near motions are for shaft dian 


f 0.1246 and 187] 1. Over-all dim 
in. OD, with lengths ot 

in respective] 

Each bea 

ts with ea 
ontaining lé ls in smaller and 


> ball in larger ball bushing. Said 
LAMINATED PLASTICS VULCANIZED FIBRE 


(Continued on page 192) 
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castings... 


Alcoa.puts the metal where you want it 


The design areas in this permanent-mold 
casting are pegged in red. The part itself 
is an automatic transmission housing for 
the 59 Ford car. It weighs 24 lb, 61 Ib 
less than its cast-iron predecessor. The 
cyclone forces that whirl through modern 
automatic transmissions bring stress 
ranges in some parts of the casting up to 
21,000 psi. The problem was to provide 
adequate strength without unnecessary 
weight in the casting walls 

Alcoa was not only able to offer a com- 
plete test facility, but was able to offer 
some sound design tips, too. Stresscoat 


and strain gage tests revealed the areas 


whére special design attention was neces 
sary. We were able to produce the part 
to meet the exacting production schedule 
of the automotive industry 

In castings as well as forgings, screw 
machine parts,‘ extrusions and impacts 
Alcoa puts the metal where you want it 
To you, this may mean fewer rejects, or 
it could provide the key to ingenious so 
lutions for difficult design problems. Start 
now; write for Alcoa’s Up-To-Dater, a 
starter file of ideas and design tips on 
Products. Aluminum 
Company of America, 917 Alcoa Building 
Pittsburgh 19, Pennsylvania 


Alcoa Engineered 


4 


ALCOA 13) 


Visit Alcoa’s booth—No. 1324—at the Design Engineering Show in Philadelphia, May 25 to 28. 





ASUMMAM APPLICATION 


a TESTS 


~ MEETS 


Tests prove that Eastman couplings applied to super high 
pressure 4-ply spiral wire hose assure successful assem- 
blies. Couplings hold well above minimum burst pressure, 


PERMANENTLY ATTACHED 
COUPLINGS 
PROVIDE BOND STRONGER 
THAN HOSE ITSELF! 


Increasing demand for greater power brought about 
This 
not only calls for greater hose strength, but far more 
critical engineering in coupling design and application. 


the use of higher pressures in hydraulic systems. 


EASTMAN is contributing toward the develop- 
ment of the trend toward higher pressures--not only 
in the design and application of coupling to hose—but 
in the more exhaustive tests required to assure ade- 
quate safety under high pressure operations. 


The actual photo above is typical of many tests in 
Eastman laboratories proving that the hose did not 
fail at the coupling demonstrating that the coupling 
was designed and applied to form a bond which was 
stronger than the hose itself. 


If you have an application requiring higher pres- 
sures, let our engineering department demonstrate the 
superiority and economy of Eastman applications, 
and quote on complete Hydraulic Hose Assemblies. 


Beast anieann 


fout inthe MANUFACTURING COMPANY 
Dept. PE-5 
MANITOWOC, WISCONSIN 


WRITE today for your copies — 


Technical Bulletin 100—Medium Pressure Hose and Tube As- 
semblies, Couplings and Fittings for One Wire Braid Hose. 


Technical Bulletin 200 —High Pressure Hose and Tube Assem- 
blies, Couplings and Fittings for Multiple Wire Braid Hose. 





Catalog No. 


8412-12M 
8416-16M 
| 8420-20M 
8424-24M 


Catalog No. 


8412-12FH 
8416-16FH 
8420-20FH 


8424-24FH 


MALE NPTF 


ANN Beeectnenerenn es _ 7 


a ae a a diel 


 eeeeememeenens | 





Hose | Hose Coupling | Min. Burst | Max. Wkg. 
LD. [0.0. ee 
(inches) (P.S.1.) 
1%e 20,000 
1% | 4 16,000 
2 1 ba 12,000 
2%} 1%. | 10,000 


4 


Pressure 


(P.S.1.) 


SWIVEL FEMALE JIC-37° 


Hose | Hose | Coupling | Min. Burst | Max. Wkg. 
1D. | O.D. 1D. Pressure | Pressure 
(inches) (P.S.1.) | (PSA) 
1%e | We 20,000 
1% 2%) | 16,000 | 
2 154 | 12,000 
| 2%} 1%%« | 10,000 


MALE JIC-37° 


NS = CT 4 y r\ 
BY 


< 


C 


Catalog No. 


8412-12MH 
| 8416-16MH 
| 8420-20MH 


am a: a AE 


Min. Burst | Max. Wkg. 
Pressure 


(P.S.1.) 


Pressure 


(P.S.1.) 


| 8424-24MH | 
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Captive Quick-Opening Fasteners: 


Southco standards provide many benefits at low cost for 
access through doors, covers, panels and into drawers 





LION % TURN FASTENERS FOR COUNTERSUNK 


Quick, positive locking, by fractional turn. 
Tight seal formed by compression of leaf LU 
spring. Alignment and stack height not crit- 
ical. Approved for aircraft use. Rugged. FOR OVAL HEAD 
Extra strength provided by swaged nose. YA. UGE 
Vibration resistant. 























RETRACTABLE SCREW FASTENERS 


Stand-off thumb screws from stock to elim- 
inate costly, special fasteners. Installed 
quickly without special tools. Accommodate 
misalignment. Complete range of standard 


$1Zes. 























ADJUSTABLE PAWL FASTENERS 


Pre-assembled, quickly installed. Accommo- 
date variations in frame thickness up to 4 
inch. One-quarter turn closes, additional 
turns increase grip pressure. Attractive ap- 
pearance, long life. Moving or pre-set pawl. 
Miniature, intermediate and large sizes. 








ADJUSTABLE PAWL FASTENER 


Has twin-knob control. One knob controls 
pawl, pointer shows pawl position. Other 
knob controls amount of pressure to seal 
closure with uniform pre-set compression 
Easily installed. 








ADJUSTABLE PAWL FASTENER 


Compact and rugged. Eliminates rivets or 
bolts to save installation time. Three types 
cover grip range up to 34”. Supplied either 
with integral metal and plastic knob, plastic 
knob or for your knob. 








ARROWHEAD DOOR LATCH 


Requires only one hole to install. Operates 
on quarter turn. Holds under spring tension 
Arrow shows pawl position; no pawl stops 
required. Uses minimum inside space. 




















Free Fastener 


Handbook = = } / 


| / 

Send for your complete wivees 

Southco Fastener Hand- soutTHco / SS ae ae 
book, just printed. Write © 1959 TLION ) 

to Southco Division, South ‘ 

Chester Corporation, 236 / 
Industrial Highway, Lester, Pa. 0 aE , 
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New Parts and Materials continued 


For triggering and switching... 





new 3-electrode) y!G-E Glow Lamp 








with/'\(3 terminals 


withstand high vibration 





Ball bushings consist 
made from = staink 
retainer. An alternat 
bearing steel Shaft i 
} 


hrome-bearing Thomson In 


+ 


—_ : dustries Inc, Manhasset, NY 
See Booth 518 or 


INTERRUPT OR REVERSE PULSE HERE Circle 36, Reader Service Card 
TO EXTINGUISH 








. 


140 TO 180 VOLTS Dp ————>} 
+8 





\ 
ke— 140 VOLTS DC—+ 











+ 


é 


AWWA 


G-E NE-77 in Basic Circuit 


The new G-E Glow Lamp NE-77 contains three electrodes instead of 


two, with connections being made by means of three wire terminals. It Liquid-cooled clutches . 


} ind brakes ar ud to di ipat 
requires no heater current and has the same shape and bulb dimensions 
| i ] 


, 
1U) times mor! etnciently 


as the familiar NE-2. tional water-cooled 
noval from. frict 
To start the lamp with 140 to 180 volts d.c. across the outer electrodes, by passage 
} 


ZTOON d_ back 


a pulse of 140 volts must be applied to the center electrode trigger. With- Which permit 
out using the trigger, more than 200 volts would have to be applied — ut “a gven 
exceed present performan 


sk material has 


across the power circuit before the lamp would accidentally break down 
patibility with 


As little as 80 microamperes in the trigger circuit will operate the lamp + ; 
. alm and auniliar\ 


Once started, the new NE-77 will continue to conduct until the circuit orporated to prov 


requireme nts im on ull 
is interrupted or a reverse pulse is introduced in the power circuit. For actuated with air, hydrauli 


Main and auxiliary piston 
| 


further information, write for the free engineering data sheet #3-8161 


pressure range of t 
General Electric Co., Miniature Lamp Dept., Nela Park, Cleveland 12, O as a brake, air and 
are made to stationary member 
air or water rotating joint 
When used as a clutch 


Progress ls Our Most Important Product made with patented 


seal. Available in five basic siz 
b 4 7 LE CT I | C md dual-disk designs. ‘Torq 
ngle range from 4500 to | 


(Continued on page 198) 


PRODUCT ENGINEERING * May 11, 1959 





What's “special” 
about these 
standard 


aaKF bearings? 


Single Row 
Deep Groove Bearing 


“Tyson Tapered 


Roller Bearing 


They all have exclusive features. Where else, 
for example, can you get the 334% % higher 
capacity available in standard SF 
spherical roller bearings? 


*Or, take the cylindrical roller bearing. This type 
provides high radial capacity and minimum 

shaft friction. Controlled shaft end float within 
the bearing is a natural advantage of this design 


Spherical Roller Thrust Bearing Yet this is Ses’s standard cylindrical rollei 


bearing, promptly available in 154 sizes ranging 
from just under 1” to 6” (bore). In the 
SEE THEM AT THE double row it’s 1” to 9.5”. 


DESIGN ENGINEERING Why not get the complete facts on these 


SHOW ey, “special” but standard (and economical) 
MAY 25-26 bearings? For details, call any of the 25 Sos" 


sales offices today. $923 
SKF BOOTH #618 . 


Angular 
Contact Bearing 


EVERY TYPE EVERY USE 


oKF. 


S&Pr INDUSTRIES. INC... PHILADELPH 
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Got a problem that calls 
for thread-cutting screws? 


PARKER-KALON offers three new, improved thread-cutting 


screws for every application in every material 


New, Improved P-K Type F* 


. hardened thread-cutting 
screws developed for use in 
friable, granular or brittle material. 
The pilot, with its five tapping flutes, 
cuts a machine screw thread as the 
screw is turned in. The Type F is 
ideal for making fastenings to fer- 
rous and non-ferrous castings, bronze 
or brass forgings, heavy gage sheet 
metals, structural steels, plastics and 
resin-impregnated plywood. 





= 
— 
a 


db 
2 


‘8 


“Pentap’’. . . the new, 
Improved P-K Type B-F* 


(formerly F-Z) combining the five 
thread-cutting flutes of the Type F 
screw with the coarse-pitch, widely- 
spaced threads of the P-K Type B. 
The thread-cutting “‘Pentap” Type 
B-F distributes cutting pressure 
evenly, lets chips drop to the bottom 
of the hole, and prevents cracking 
of material. It is designed for making 
fastenings to comparatively thin sec- 
tions and bosses in friable and brittle 
plastics. 


P-K® Type Lt 


. is a completely new and 
improved thread-cutting 

screw developed by Parker-Kalon 
especially for use in Nylon. The Type 
L functions as a combination thread- 
cutting and thread-forming screw in 
that it cuts a small amount of the 
Nylon to allow the full diameter 
threads to form. Type L offers a 
particular advantage in Nylon 
assemblies which must be disassem- 
bled for service, because the P-K 
Type L can be removed and replaced 


without stripping or galling. 
The five cutting flutes on the new, improved P-K Type “F"’ and “BF"’ 


reduce pressure development by 80 percent! The completely formed 
threads on these screws have sharper cutting edges, and 5 deep flutes that 
are of continuous depth. These features make for better clearance of the 
accumulated material and assure minimum stresses in driving, and avoid 
the possibility of stripping or galling. 





Stop by and see us at 
BOOTH 1349 
Design Engineering Show, 
Philadelphia. May 25-28 














FOR SEMS...and Neoprene or Nylon 
washer STAPS® in thread-cutting and 
thread-forming tapping screws, or ma- 
chine screws in any kind of. pre- 
assembled fastener-washer combination, 
P-K can supply them, too! 


FOR SAMPLES OF P-K THREAD-CUTTING SCREWS AND SEMS, 
CALL YOUR LOCAL P-K “BULK-STOCKING” DISTRIBUTOR 


PARKER-KALON 


fasteners 


PARKER-KALON DIVISION, General American Transportation 


samen gee Clifton, New Jersey * Offices and Warehouses in 
Chicago and Los Angeles 


KEEP AMERICAN INDUSTRY AT WORK... BUY P-K.. .MADE IN U.S.A, 


*Patent Pending —_-}U, S. Patent 2,350,346 
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The SKIPJACK was built for the Navy by General Dynamics Corporation, Electric Boat Division 


Newest and fastest of the Navy’s fabulous nuclear submarines 
is the SKIPJACK, designed to carry out underwater missions in 
utmost silence. That is why the hushed quietness of Hoover 
quality ball bearings makes them the first choice for critical 
applications. Precision-made with super-smooth Hoover Honed 
raceways and perfectly matched sets of Micro-Velvet balls, 
Hoover ball bearings contribute to the quiet, enduring per- 
formance of a wide range of products. 


Hoover Honed and Micro-Velvet are Hoover Trademarks 


Hoover Ball and Bearing Company 
5400 South State Road, Ann Arbor, Michigar 


Please send new Bulletin 110 which describes Hoover's full line of quality deeg 
groove ball bearings 
Name 


BALL AND BEARING COMPANY Vite 
5400 South State Road, Ann Arbor, Michigan 


re Los Angeles 7, Calif 


Company 
Addre 


mck 


City 








Metal Forming Ideas 





How to eliminate special tooling 
in the design of custom-formed parts 


Custom stampings, formerly prohibitive 


cost-wise, can now be inexpensively 
formed through the use of existing dic 
from COMMERCIAL S$ Die Bank ot 
almost 50,000 different forming die 
components 
A case in point: Whe 

American Coleman's 

tractor 
tection of the power transter yokes in 


Ihey're important for the pro 


the tractor’s four-wheel drive 
Stamping was first conside s th 
best method for forming them. Th 
original low quantity involved and the 
amortization of $2,300 for special 
made the 
stamping unit costs impractical 


forming die costs, however, 
[he covers were therefore first pro 
malleable iron 
castings at a cost of $8.49 per unit. A 


duced as machined 


switch to hand spinning later reduced 
this cost to a still high $3.50 per cover. 


American Coleman then discovered 
and investigated COMMERCIALS 
Bank” 

to 72” in diameter and invo 
metal thickness from 


all available 


From 24 basic shapes rat 


ton ¢ ipacily emerg 
tical and economic 
unit cost probl 


The design A standar 


set shape with vert 


m 


flanges and dish 

dished diameter 

12 gauge, stamped steel now provides 

complete protection necessary yoke 

clearance and a pleasing appearance. 
Best of all, by using an existing form- 

ing die from COMMERCIAL’s “Die 

Bank”, the actual tooling charge was 

only $80 for a simple modification of 


a single die component. And the unit 


cost was slashed to 
[he final result: A strong 


heel cover with a smooth su 


W 
finishing which now c 
economically meets 
component 
custom-Ior 
and if the 
formin 


OMMERCIAI 


proh s its economical 

Die Bank ye rVICe 
may be just what you've been looking 
for. There’s a quick way to find out 
Just send along a blueprint, sketch o1 
prototype of your part to Commercial 
Shearing & Stamping Company., Dept 
G-20, Youngstown 1, Ohio. 


LOMVUERCIAL 
shearing & stamping 


CIRCLE 193 READER SERVICE CARD 


196 PRODUCT ENGINEERING + May 11, 1959 














NICE 


... for 


Good 
Reasons 


CATALOG STANDARD BEARINGS 


COMPOSITION 
SEALED 


Typical “1600’ Series Low Cost Precision Radial Bearings and “3000” Series 
Precision Type’ Radials, Metal Shielded or Open, or with Composition 
Sizes. Also “C’ Series Precision Radial Bearings Metal Shielded or 
Open in established Light Duty Inch Standard Sizes. Ali Solid Inner and Outer 
Race Type with Retainer, as illustrated 


= 


Unground 


Seals, Inch 


Another Typical 


Catalog 


Nice 
Standard, 
Inexpensive “500” Se- 
ries Unground Radial 
and Thrust Beorings, 
Full Ball Type, Pressed 
Cone, Soft Outer Band, 
Inch Sizes 


Catalog Standard 
Series 


“600” 
“Steering Knuckle” 
type Self-contained Un- | 
ground Thrust Bearings, 
Full Ball Type, Soft Outer 
Band, Inch Sizes. 


SPECIAL BEARINGS 


No. 7235-H Forage Harvester Cam Follower is 
typical of NICE experience and 
Specialists in Specials This relatively inex 


pensive one-piece assembly replaces a precision 

ba ee bearing with separate bolt and 
separate outer tire. A unique, but 

a simple seal design* effectively re- 
tains lubricant and excludes dust, 

dirt and moisture under the difficult conditions of 
operation typical of farm implement service. No 


i) 


ingenuity as \ 


7235-H is also an example of the well applied 
UNIBAL principle of 


4 
ee 


use of the construction 





Your Inquiries Invited. 





of bolls 


NICE offers complete 
lines of precision, 
semi-precision and 
unground standard 


bearings. 
NICE offers facilities 


and “know-how’ 
design and produce 
“specials’’ to exactly 
suit individual bearing 


to 


application require- 
ments. 


NICE standard and 
special bearings offer 
Product Designers 
many design improve- 
ment and cost-saving 
opportunities. 


NICE Bearings 


proved their economic 


have 


and performance 
value in the accepted 
products of many hun- 
dreds of well-known 
manufacturers. 


AUNIBAL 
Ball Bearing 


_NICE now offers the revolution- 
? ary new UNIBAL, a low cost 
bearing of 


superior quality 


suitable for many 
bearing applications. UNIBAL 

-\ construction*® features solid 

inner and outer raceways 

~La ..:: deep, unbroken boll 


grooves and a full complement 


precision 


Unique new manufacturing methods 


bearings of 


produce 


exceptional durability and strength 


NICETOWN -PHILADELPHIA: PENNSYLVANIA 





MAE ile), Mel meer. ih icmee) ite) 7 aale), | 
VISIT NICE BOOTH 1108 DESIGN ENGINEERING SHOW, PHILA., MAY 25-28 
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NO CLEANING, 
PLATING, POLISHING 
WITH NICKELOID 
PRE-FINISHED METALS 


Versatile Pre-Plated CHROME-STEEL ~ 
and NICKEL-STEEL Now Available in Three Grades 


Cut costs! — Reduce production steps! The need was never greater; 
the method never surer than with Nickeloid chrome-steel and nickel- 
steel . . . now available in C-grade, a new low-cost utility grade for appli- 
cations that don’t require the quality of our A and B grades. These cost- 
cutting design materials are pre-finished — eliminate extra handling, 
cleaning, racking and polishing costs, plus actual plating costs. So ver- 
satile — adaptable to standard production methods, too! Their beautiful 
durable finishes can add so much in sales and utility value to your 
products at very low cost. Cut costs, reduce production steps with 
Nickeloid chrome-steel or nickel-steel — big 24” wide coils, sheets, strips; 
bright and satin finishes. Now save even more with new low-cost C-grade! 


SEE NICKELOID—BOOTH 1603, Design Engineering Show 
Philadelphia Convention Halli—May 25-28 
WICKELOID METALS 


SINCE L008 


Write For More Information 


AMERICAN NICKELOID COMPANY 


PERU 4 ILLINOIS 


MILLS — Peru, Illinois and Wainutport, Pennsylvania Sales Offices Throughout the U.S.A. 
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New Parts and Materials continued 


dual provides twice the capacity with sam 
diameter and mounting dimenisons. Disk 
sizes range from 7} to 24 in. Internal gear 
drive has straight-through bore for use on 


shafts from 7 to 10 in. dia. Units are for 
CA ( SIV¢ {Tl 

tional heat is developed. Fawick Airflex 

Div, Fawick Corp, 9919 Clinton Rd, 


Cleveland 11. 


’ 
evere applications wher 


See Booth 1150 or 
Circle 37, Reader Service Card 


Resin adhesive holds motor... 
omponents and he ¥: rm t 
pla maintaining 
hanical relati 
niti | ck 
mall motor-driy 
59, p 35 Said 
efhcient than n 
ame type, though 
n output 2) 
higher output 


r nerat 
wel temperat 


Puiicnh 


ontinuous hydrodynami 


Tings al 
manufactur 
mounted in any itic 
Motor construction re\ 
juen of operation De 
etween rotor and stator is predetermined 
pencil pointing in bottom photo) and 
motor is built around airgap dimension 
t 
Special resin, with high mechanical and 


dielectri strength, coats stator cor¢ Cor 


(Continued on page 202) 
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added precision for your products 


Beaver Ball Screws, Splines, Ways 


HW ing flaps of Boeing's monster 707 jet are actuated by Beaver This lape controlled skin mill 
ball screws. This is but one of more than 20 famous commer- sion of Giddings and Lewis M. 
cial and military aircraft that rely on Beaver, exclusively, for Beaver Precision hall screws u 
control of vital operating parts where precision, space, weight vertical and horizontal positioni 
and power requirements are paramount design considerations ing of the work chuck. 


Gain optimum positioning control with system 
stiffness—Reduce ‘stixion’ toa minimum 


In a Beaver actuating device which employs rolling balls to eliminate friction 
encountered with the acme screw, engineers find many accompanying advantages. 
By preloading, a degree of system stiffness is accomplished to control motion with 
greater precision than ever before possible, while power and space requirements 
are reduced along with weight. Static friction closely approaches kinetic friction 
Back-lash and surge are eliminated. Beaver ball screws rate better than 90°, efficient 

Beaver occupies a dominant position in the area of ball screw application engi- 
neering. The company’s facilities are planned not only for furnishing production 
requirements, but for assisting manufacturers through experimental and prototype 
stages. Size and quantity are no factor. 


CONTRIBUTES TO NUMERICAL CONTROL EFFICIENCY 


Beaver has made major contributions to the effectiveness of tape and 
card control of machine tools. In a minimum of space, with a minimum 
of power, Beaver ball screws provide precise control and repeatability 
in table feeds and other horizontal and vertical axes. As a result they 
are specified exclusively by an impressive list of leading machine tool 
manufacturers 

Our engineers are available to discuss your design problems with 


VISIT (QUR BOOTH 
- 1608 
DESIGN 
ENGINEERING SHOW 
PHILADELPHIA 
MAY 18 to 25 


eaver 


ecisi 
The table of this giant steel mill roll lathe, built by Ek. W. Bliss Co. and designed re | t 
by their Mackintosh-Hemphill Division, is actuated by a Beaver Precision bali Oo uc Ss 


screw that is probably the longest ever built, approximately 40 feet. The nut | Tom 
preloaded to eliminate back-lash and increase system stifiness. The cross slide 


of this same machine is also controlled by a Beaver ball screw. CLAWSON, MICH. 
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NI FE HIGHER PERFORMANCE FOR 
FORMCHROME’ SPRAGS 


On over-running clutch applications, Form- 
sprag clutches have always provided greatest 
torque capacity for size and weight, no mea- 
surable backlash, extreme precision and long 
trouble-free life. Now! With newly designed 
Formchrome sprags, the best over-running 
clutches provide users with even higher 
performance. 

Here’s why! The new Formchrome sprags 
are made of hardened high carbon alloy steel 
with chromium diffused into the surface to 
form a chromium-carbide alloy. Thus, the 
sprag is corrosion resistant, and has high hard- 
ness and abrasion resistance similar to tungsten 
carbides. Result—sprag geometry is retained 
over a longer period and clutches can be used 
on higher over-running speeds. The Form- 
chrome sprag is exclusive with Formsprag 
no other clutch manufacturer can offer you 
its performance advantages. 

Typical of the higher performance users can 
now receive from Formsprag clutches is this 
specific example: A Formsprag clutch using 


Formchrome sprags was installed in the reac- 
tion member of a torque converter and a 
competitive clutch in another. The competitive 
clutch showed excessive wear after the equiva- 
lent of one year of operation. The Formsprag 
clutch was run 50% longer and still showed 
only negligible wear. 

There is a Formsprag clutch for every ap- 
plication—from business machines to aircraft. 
Standard clutches cover a wide range of uses 
and are described in the Formsprag Catalog... 
send for your free copy. However, to meet 
unusual requirements, Formsprag engineers 
will modify a standard clutch or design a 
special—send your application details. 
FORMSPRAG COMPANY 
23607 Hoover Road, Dept. 102 
Warren (Detroit), Michigan 


In Canada: Renold Chains Canada, Limited 
In United Kingdom: Renold Chains, Limited 


Distributors in Principal Cities 


*Formchrome sprags are produced under a patented process. The use of this process 


in the manufacture of over-running clutches is exclusive with Formsprag 


RISPRAG 
CLUTCHES 


World’s Largest Exclusive Manufacturer of Over-running Clutches 


TYPICAL APPLICATIONS WHERE FORMCHROME 


SPRAGS HAVE PROVEN SUPERIOR PERFORMANCE 


Used in operating submarine missile (Regulus II), Form- 
sprag clutch allows alternator to over-run the hydraulic 


driving mechanism. 


Backstop clutch on belt conveyor handling bauxite ore is 
subjected to higher over-running speed, extreme abrasive 








dust and hot weather—has been in operation a year. 


The Formsprag clutch consists of a full 
Starter clutch for aircraft ground support system allows complement of shaped sprags, or 
high-speed gas turbine to over-run starter unit. wedges, located between concentri 
inner and outer races. Power is trans 
«4s . . . mitted from one race to the other by 
For additional information on how Formchrome sprags assure 
better performing clutches, write for technical paper ‘ Form- sprag is so shaped that dimension AA 


chrome Sprags’’. is greater than BB. Rotation of one 
race in the “driving’’ direction causes 


the wedging action of the sprags. Each 


the sprags to wedge, transmitting torque 
in full from one race to the other 
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FORMSPRAG OVER-RUNNING CLUTCHES WITH 


SS 
— 


icro-photo showing — chro- 
mium-carbide wear surface 
(1900 . Vickers—80 R,) of 
Formchrome sprags. Chromium 


is diffused into high-carbon 
: View /, 
alloy steel sprag (62R,) a Uy) MT} 


OVER-RUNNING -INDEXING 
p= 9X Os - S_ i OF 58 = 2 Bak 





pO) * \aae Gl ee Y 6 OR eS) ry ta 


WO-LOAD STARTS 








An expanding coil spring keeps the Forcing a ball or roller into a curved 
sprags in light contact with both inner 
and outer races. There is thus no lost 
motion, the driving torque being in 


Specify Rawson Automatic Centrifugal 

wedged space is an old over-running Clutches and Clutch Couplings. They 

clutch principle. The sprag is, in effect protect the prime mover, eliminate need 
a “roller’’ of increased diameter with for costly reduced voltage starting 

stantaneously transmitted between . 

greater contact surface In a given an equipment, permit use of less expensive 

races Che Formsprag Clutch 1s so . . 

designed that it will transmit a greater nular space. Formsprag Clutches engage smaller motors to start high inertia 

torque in relation to its size and weight at constantly changing contact points loads. Completely automatic and en 

than any other comparable type of Clutch life is prolonged and backlash tirely mechanical in operation. Rawson 


clutch specify Formsprag on over eliminated. Also, with the inclined sur clutches provide 
running, back-stopping and indexing 
ipplications 


full overload prote« 
faces discarded, more sprags can be tion, never need adjustment. Write for 
inserted to increase torque capacity the new Rawson Clutch Catalog now 
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“TIGHTFISTED” TEAMWORK 


; Ae 


Each A-MP tool-and-terminal team is designed to be inflexibly “‘tight- 
fisted”’ with your money . designed to reduce your total circuit termina- 
tion costs. You can really put the pressure on circuit termination expenses 
with these A-MP teams because AMP has cleaned out all the profit eating 
clutter and mess found in other methods. 

This AMP method is tightfisted in another way. The A-MP tool won’t 
“let go” until the precise crimp is made to create unquestioned reliability. 
Your choice of precision hand tooling or high speed automatic tooling. 

Tightfisted for economy, tightfisted for reliability—the AMP method 
gives you these along with many other plus features including coded quality 
control, vibration and corrosion resistance and pre-insulation. 

Write today for our Cost Saving Brochure. 


AMP INCORPORATED 


General Offices: Harrisburg, Pennsylvania 
A-MP products and engineering assistance are availabie through subsidiary 
companies in: Canada « England « France « Holland « Japan 
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New Parts and Materials continued 
laminations are then fused into integrated 
unit. Additional insulation is provided in 
)-frame motor by processing stator in 
epoxy varnish after winding. After com 
ponents are in place, motor is unitized 
resin adhesive Designed as a throw 
wav uni otor prices range from $3 to 
ibout $6 max \vailable now in 4-pole 
59-frame shaded pole and permanent-split 
upacitor ratings up through 1/15 hp 
General Electric Co, Schenectady 5. 
See Booth 215 or 
Circle 38, Reader Service Card 


Self-bonding nameplates . . . 


mi-the-spot recording of permanent 1 


imprint from standard or 

he 0.003-in. ano 

aluminum foil plates are furnished 

) form. After embossing, individual 

| it off strip with scissors, can be 
onded to metal, glass, plastic wood, 
d, smooth, flat, wrinkled, or curved 
Offered in wide range of colors, 

r matte hn Colors 


r | rumble 
ICK I Tul pic 


and legends 


cihcations for abra 

salt spray and humidity 

hold through t mpera 

range of —62 to 325 F. W H Brady 

Co, 727 W Glendale Ave, Milwaukee 9. 


See Booth 1038 or 
Circle 39, Reader Service Card 


Dual-mass vibrator .. . 


is one mass that operates clockwise; 
' 


counterclockwise Phase 
} 


t relation 
ield constant by internal gearbox 


(Continued on page 206) 
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THE LINK BETWEEN 





ELECTRONIC CONTROL AND 
HYDRAULIC POWER 





Expert Welding Machine Co. 
Solves the High Production 
Contour Welding Problem With 





ICKERS. 
Electro-Hydraulic Servo Valve 


The versatility of electro-hydraulic control of power 
has solved one of industry’s toughest problems — 
automatic welding of complex and contoured auto- 
motive frame members. 

An electronic probe follows the weld line on the 
work and records any deviation from the path pre- 
scribed by a master cam. Any deviation from the 
governing cam contour creates an error signal 
which is amplified and fed to the servo valve. The 
servo valve converts these electrical signals into pre- 
cise hydraulic flow to a cylinder which accurately 
positions the welding head allowing for variations 
in manufacturing operations .. . trimming, etc. 

This application is only one of many in which 
Vickers Servo Va!ve has demonstrated exceptional 
performance under the exacting conditions of in- 
dustrial production requirements. 

Valve operation is simple. Reliability is assured— 
there are only four moving parts. 

Investigate the production advantages offered by 
electro-hydraulics. Write for Vickers Engineering 
Bulletin 58-74. 

VISIT VICKERS 
DESIGN ENGINEERING SHOW EXHIBIT No. 1428 





WELD LINE 


EXPERT WELDING MACHINE COMPANY developed this automated 
welding machine that incorporates a magnetic-tape-tracer system 
Vickers electro-hydraulic servo valve provides the link between elec- 
tronic programming and hydraulic power. Vickers Pumps and Controls 
also used. The machine joins metal parts having untrimmed, ovt-of- 
tolerance, straight and/or contoured weld line edges. 


Two U-shape channels are 
welded to form the box config- 
uration in this complex automo- 
tive frame side member. 
Production is approximately 
100 pes/hr. 





VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 

Department 1454 + Detroit 32, Michigan 
8259 
ENGINEERS 
A 
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AND BUILDERS OF OJL 


Application Engineering Offices: ATLANTA « CHICAGO* « CINCINNATI « CLEVE 
LAND « DETROIT* « GRAND RAPIDS « HOUSTON + INDIANAPOLIS « LOS 
ANGELES AREA (El Segundo)* » MILWAUKEE »« MINNEAPOLIS « NEW YORK 
AREA (Springfield, NJ.)* « PHILADELPHIA AREA (Media) « PITTSBURGH AREA 
(Mt. Lebanon) « PORTLAND, ORE. » ROCHESTER »« ROCKFORD » SAN FRANCISCO 
AREA (Berkeley) « SEATTLE* « ST. LOUIS « TULSA « WORCESTER « Factories 
also in: Australia England Japan and Germany « in Canada: Vickers-Sperry of Canada, 
Ltd., Toronto,* Montreal and Var ver 
Field Service Headquarters Underlined. Whse. Stock & Repair Branches*. 


HYDRAULIC EQUIPMENT SINCE 
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ENGINEERING 
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Lp... al ae 
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IBM 704 COMPUTER permits General 
Electric engineers to analyze case stresses 


mathematically, correct design faults 
before fabrication begins. Computer is 
one example of advanced engineering 
capability which provides better case 
design, 230,000 psi strengths. 


METALLURGY 


G-E ARC-SPRAYED TUNGSTEN nozzle 
liners (melting point: 6170°F) are now 
being incorporated into lightweight, ad 
vanced nozzle designs. Early hot tests 
indicate that extremely high nozzle per- 
formance can be attained, a potential 
provided by G-E advanced metallurgy. 





iM 





MANUFACTURING 


INTEGRAL SKIRTS AND DOMES are roll- 
formed in General Electric solid propel- 
lant cases. Case halves are joined by a 
single girth weld as strong as the case 
itself. General Electric is applying more 
than six years of roll-forming experience 
to case manufacture. 








ROCKET ENGINES 


New solid propellant cases with... 
230,000 psi 
YIELD STRENGT 


Solid rocket motor cases with yield 
strengths in the range of 230,000 psi are now under 
development at General Electric in conjunction 
with the Thiokol Chemical Corporation. These 
full-size cases are 


propellant ture tungsten throat liners for lightweight nozzle 


applications. Liners such as these are now being 
incorporated into advanced nozzle designs being 


developed by Thiokol Chemical Corporation. 
among the strongest and most 


U.S. missile industry. They will 
be used to contain and direct the powerful forces 
generated in the powerplants of highly advanced 
solid propellant missiles. 


eres General Electric’s advanced rocket engine capa 
advanced in the 

bilities embrace engineering, metallurgy, manufac 
turing, research and development. They can meet 
your needs for high performance solid propellant 
Now underway at General Electric are equally 


advanced developments relating to high tempera- 


motor cases and nozzle materials, or for liquid 


engine components. 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 


RESEARCH 
AND DEVELOPMENT 


Lad 


Rocket Engine Section 

Flight Propulsion Laboratory Department 
General Electric Company 

Cincinnati 15, Ohiec 


_ 
7 


mt we. 
, | ty) iy 


GENERAL ELECTRIC IS PIONEERING 
""aus-forming’’. Demonstration cases ex- 
hibit 340,000 psi yield strengths with 
elongations improved 10-12%. In noz- 
zles, hafnium and tantalum carbide 
(melting point: 8700°F) combinations are 
being investigated. 


The Flight Propulsion Laboratory 
Department's Rocket Engine Sec- 
tion is the nucleus of General 
Electric progress in rocket en- 
gines and their components. It 
is well-equipped; and it uses 
Company-wide capabilities and 
experience to speed advances. 
If you would like more informa- 
tion about the Section's prod- 
ucts and capabilities in solid or 
liquid propulsion systems, please 
mail this coupon. Rocket Engine 
Section, General Electric Co., 
Cincinnati 15, Ohio. 


182-1 


Please send me additional 
General Electric 
nozzles. 


information about 
solid propellant cases and 


Please send me information about liquid propul- 
sion system components. 


| would like to discuss G-E rocket engine products 
with a sales representative. 


NAME 





TITLE 





COMPANY 





ADDRESS 





CITY 








Tops in Performance... 


ALL-METAL 
SELF-LOCKING 
SELF-CLINCHING 
PEM NUTS 


\\ CLEARANCE 
PROTECTS 


THREADS 


SELF 
LOCKING 


vii 


FLEXING 
HINGE 


My 
ii 
mw vyereee ery 


iNi 


, 


SELF-CLINCHING 


Combine two essential functions 
in one lightweight, low-cost unit. 

The self-clinching feature is the 
same tried and proven original 
PEM design, recognized by in- 
dustry as the answer to produc- 
tion fastening. It is installed by 
a squeeze into sheet metal, too 
thin to thread, by standard 
pneumatic, hydraulic or mechani- 
cal presses. 

The all-metal, self-locking fea- 
ture offers distinct lock-nut design 
improvements required for top 
performance under temperature, 
vibration and stress requirements 
of such high-reliability services as 
missile, rocket, aircraft and elec- 
tronic components. 


Exclusive Design « Outstanding Advantages 


The All-Metal, Self-Locking features 
of the new PEM Nut speak for 
themselves: 


ONE SLOT design: two rugged semi- 
circular jaws with inherent flexing 
action—far stronger than 
less-supported segments. 


several 


FLEXING HINGE: a machined slot at 
the base of each semi-circular jaw 
retains inherent flexing action, per- 
manently. Guarantees against relaxa- 
tion and loosening in severe service. 
Permits reuse, repeatedly, without 
diminishing self-locking efficiency. 


PROTECTS THREADS: fewer seg- 
ments—plus relief of cutting edges 
of single slot design, to provide clear- 
ance, insures that no cutting edges 
come in contact with the screw. 

Made in #303 
(temperatures to 800° F); steel 
(temperatures to 500° F); high 
strength aluminum alloy (tempera- 
tures to 250° F); in sizes from 
#4-40 to #10-32 for use in alumi- 
num, brass, copper, and cold-rolled 
steel sheets of thicknesses from .040 
up and stainless steel sheets from 
.050 up. 


stainless steel 


Write for literature and sample 
for test. 


@ See Our Exhibit * Booth 93 + Design 
EM Engineering Show * Philadelphia Con- 
vention Hall * May 25 to 28 


PENN ENGINEERING & 
Doylestown, 


New York (Belle Harbor, L. | 
Chicago (Forest Park, III Forest 6-4971 
—University 3-5189 


1-6314 Birmingham—State 5-5761 


Fleetwood 7-5713 Los Angeles—Bradshaw 2-8097 


Neptune 4-7103 . . 


Milwavkee—Bluemound 8-6118 


MANUFACTURING CORP. 


Pennsylvania 


. Cincinnati—Humbolt 1-4261 
Indianopolis—Clifford 1-4020 Detroit 
. Kansas City, Mo.—Grand 
Phoenix—Whitney 5-0680 Dallas 
Miami—Tuxedo 8-4570 


New Parts and Materials continued 


Vibrating force is linear 
justed to seven magnit 
through adjustment of 
weights. Impacts rang¢ 
lb. This vibrator is ppli ( pha 
( § Operation in the 2 md 44 
ranges. Vibro-Plus Products Inc, Stan 
hope, NJ. 
See Booth 1345 or 
Circle 40, Reader Service Card 


High-strength stainless .. . 

alloys also offer high hardne and in 
reased resistance to corrosion, particularly 
ind to the detrimental 


of the pitting type, 
ftect of vel ity ind 


ispended abra 
ion m damage 
The 
iid to have 
precipitation 

to 1400 | 


igh pitting re 


hardn 1 
ind 


Copper Alloy Corp Hill 


See Booth 1647 or 
Circle 41, Reader Service Card 


Fin and fan cooled reducers... 
i iid to provide up to 5 great 7 
pacity than other reducers of 
ind weight. Space-saving 
heavier bearings and shorter 
tance between worm and gear 
ooling fins and integrally mx 
ulating fan reduce heat rise and incr 


i 
6 new sizes ranging from | 


ypacity. Offered in a variet f 


nter distance 

Also available are < | 

irs in sizes from 3 to 64 diametra 
Gear trains using these 
changeable with standard 
angle gear trains. Gears aré 


1] 


able of increasing gear train strength by 


(Continued on page 210) 


CIRCLE 201 READER SERVICE CARD 


206 PRODUCT ENGINEERING + May 11, 1959 








ORANGE “Packaged” Cage-and-Roller Assemblies 


offer many Design, Space and Cost Advantages 


USE THEM TO: 


——meet space restrictions in applications such as 
idler gears, planetary gears, seaming rolls or any 
locations where shaft and housing surfaces can be 


hardened and ground. 


——save cost of separate races, and reduce space. 





USE THEM TO REPLACE: 


——full complements of loose rollers. 
——thin-shell needle bearings. 
——sleeve bearings. 


OPERATING ADVANTAGES: 


—— highest precision operation. 

——high load in small space. 

——cage-guided rollers can not skew or misalign. 
——may be selected for special clearance requirements. 


| 








ORANGE NEEDLE ROLLER-CAGE ASSEMBLIES 


Utilize 1%” diameter precision ground rollers, 
permanently aligned in pockets of bronze cages 
centered on housing surface. These compact 
units are available in 18 sizes from 1%” to 2” 
shaft diameters, in a choice of two lengths for 
each shaft diameter. 





See the complete line of Orange Roller Bearings at 
BOOTH 1352, DESIGN ENGINEERING SHOW 








ORANGE JOURNAL ROLLER-CAGE ASSEMBLIES 


Consist of long, large diameter precision rollers 
retained in two machined bronze cage ends, rig 
idly aligned by fitted steel pins. Provide a rugged, 
space-saving, self-contained roller-cage assembly. 
Available in 26 sizes from °4” to 4%” shaft 
diameters, in up to five lengths for each size. 


Write for further details, dimensions and prices 
on Orange Cage-and-Roller Assemblies 


ORANGE ROLLER BEARING CO., Inc. 
551 Main Street, Orange, N. J. 
Needle Bearings — Staggered Roller Bearings 


Journal Roller Bearings — Thrust Roller Bearings 
Cam Followers 


Wenge 


ORANGE 


ROLLER BEARINGS 
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URETHANE FOAM... 
a basic engineering material 
with the right combination 
of property and application advantages 


TOUGH! Tear strength up to 8 psi; tensile STRONG! Urethane foams have been flexed CHEMICALLY STABLE! Urethane foams 


strength up to 40 psi; may be stretched to at 30 cps at 30-80°% deflection for 3,000,000 are unharmed by dilute acids, alkalies, 
500% of original length without parting. cycles with minimum property loss. detergents, water or dry cleaning solvents, 


“@. 
LIGHT WEIGHT! At 2 lbs. pef, proper- SOFT! An entirely new experience in cush- VERSATILE! Urethane foams may be 
ties of urethane foams are —~ eed to other ioning effect. You will have to feel urethane sliced, sawed, sewn, stapled, glued, sprayed 
foams weighing twice as much. foams to understand the growing preference or foamed in place, die-cut, flocked, lami- 
for these materials in cushioning markets. nated, tufted, contour-cut, with standard 

fabricating equipment. 


Here’s a versatile engineering material that will requiring a highly functional material for cushion- 

enable you to convert designer’s dreams into manu- ing, insulating, void filling or padding, urethane 

facturing realities with a minimum of time, cost foam might be the answer. 

or experimentation. Write Mobay for detailed technical information 
If you have a design or engineering problem and sources of supply. 


MOBAY CHEMICAL COMPANY 
Dept. P-12 
Pittsburgh 34, Pa. 


Mobay is the leading supplier of 
quality chemicals used inthe manu- 
facture of both polyether and poly- 

1 ester urethane foams 
© Please send literature on flexible urethane foams 


Space 516 


Name \ 1959 DESIGN 


Address — >>> ENGINEERING 
| OS gion 


City State PHILADELPHIA + MAY 25-20 
(oy See hdarte seta catalase aaa sense enchenonaieeeen First in Urethane Chemistry 


an anne ee een nae 


! 
| 
| 
| 
: C2 Please have representative call on me. 
| 
| 
| 
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(CM ) 


AN AY 


Lc 


Ce : 


A 
Ae U) D new concept 


Mi (id we to simplify your spring 


SONS LY 


“( at 


AY design and purchasing problems 


~ 


wi 


AA W J 


—| ~ Select-A-Spring itt 


(i = -" 
ready-to-use engineered standard springs 


if \ 
Now you can select compression or ex wire certified to military and aircraft speci CI) 


tension springs from hundreds of ready-to fications, in various lengths, diameters, 


use, engineered standard-specification sizes. rates, and loads up to 20 lb. They meet 
No fuss or paper work-——no blueprints or industry and military standards. Material 
drawings necessary. Select-A-Spring en is either music wire or stainless steel. Com 
ables buyer or designer to pinpoint his pression springs are squared and ground. 
needs without delay. Simply match your Extension springs have regular loops. Other 
requirements to the Select-A-Spring list, ends and loops optional 

order by catalog number, quantity and ma Whether your need is immediate or 
terial. Especially convenient where quan- future, write now for the A.S.C. Select- 
tities are moderate. A-Spring list. Keep it handy as a time- 

Select-A-Springs are pre-engineered, using saving, useful spring service 


Associated Spring Corporation General Offices: Bristol, Connecticut 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y Raymond Manufacturing Division, Corry, Penna Seaboard Pacific Division, Gardena, Calif 


B-G-R Division, Plymouth and Ann Arbor, Mich Ohio Division, Dayton, Ohio Cleveland Sales Office, Cleveland, Ohio 
Gibson Division, Chicago 14, Il! F.N. Manross and Sons Division, Bristol, Conn Dunbar Brothers Division, Bristol, Conn 


Milwaukee Division, Milwaukee, Wis San Francisco Sales Office, Saratoga, Calif Wallace Barnes Steel Division, Bristol, Conn 


Canadian Subsidiary: Wallace Barnes Co., Ltd, Hamilton, Ont. and Montreal, Que. Puerto Rican Subsidiary: Associated Spring of Puerto Rico, inc., Carolina, P_R 





New Parts and Materials continued 
20% without changing ratios or center 
distance. Ohio Gear Co, 1333 E 179th St, 
Cleveland 10. 
See Booth 1641 or 
Circle 42, Reader Service Card 
Engine starting control .. . 
is for automatic starting and stopping of 


engine-driven generating sets. Control de 

can be a contact on automatic trans 
fer switch panel which closes when regu 
lar current fails, a toggle switch or a 
temperature or pressure device. Panels in 
lude heavy-duty industrial components. 





Synchronous motor-driven timer provides 
idjustable number of cranking cycles, 1 to 
+, of 10-sec crank and 10-sec rest; or con 
ous cranking period adjustable from 
to 75 sec. ‘Timer is powered by inverter 
hich converts battery voltage to 120 v, 
60 cps. Controls are designed to respond 
it 50% of normal battery voltage. Auto- 
matic Switch Co, Florham Park, NJ. 
See Booths 1652, 1654 or 
Circle 43, Reader Service Card 


© More than doubles count life ¢ >) 
e Provides reliable operation from 25/40/50/60 cycles LI 


© Broadens range of permissible line voltage variation 
— these great improvements, achieved 
through built-in rectification of AC models — 


Make possible the unmatched count Assure CE-800 and PIC-600 per- 
life ratings of CE-800 and PIC-600 formance from AC Service not even N 


ylon snap bushing... 
cks under finger pressure into a § in 
lia chassis hole. No threaded holes or 


nuts 


counters shown below approac hed by 


non-rectified counters 


In addition to the above PIC manufactures 
Endurance Rated counters for every pu ose, including imnot be removed unless step-clips are 
, @ Stroke and Revolution Counters @ Automatic Batch Counters ompressed. Wire, cable, hoses or tubing 
e A complete line of Actuating Switches for Electric Counters in be run through bushing. UL and CSA 


. . . pprove b On 0 < > 
Whatever your needs see your PIC Representative or Distributor d. May be locked into panels of 


° ° irying thickness up to 4 in. max. Avail 
or write for literature. 
ible with various ID dimensions. Sam- 


ire required to hold it in place. It 


ples will be sent on request. Heyman 
Mfg Co, 1200 Michigan Ave, Kenilworth, 
NJ. 
See Booth 1110 or 
Circle 44, Reader Service Card 
= 
Sensitive Actuating Switch 


CE-800 Electric Counter 100 million count life P1C-600 Electric Counter Liquid lock-sealant kit ae 
200 million count life one of several developed 50 million count life | ontains 10 grades of sealant for product 
from 25/40/50/60 cycles and OC especially f from 25/40 50/60 cycles and DC vd 

my vat genie apheation ; . ° evelopment and experimental work, each 


ottle with adequate amounts for many 
ers of Counters, Switches, Relays, Actuators and Automatic Valves ts, a jar of degreasing and activating 


AUTOMATION CONTROLS DI/IV/S/ION directions. Liquid hardens between closely 
fitting metal parts, forming heat and oil 
GENERAL CONTROLS CO. y 


resistant bond that secures threaded parts, 
8072 McCormick Boulevard, Skokie, Illinois retains bearings, sleeves, and seals pipe 
(Continued on page 212) 


olutions, as well as applicator swabs and 


Representatives and Distributors in Principa/.Cities of United States and Canada 
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Up-to-date blueprinters have discovered that Du Pont 
CRONAFLEX® Engineering Reproduction Films save them 
time and money. First of all, a second original made on 
versatile CRONAFLEX will not crack, crease, or yellow with 
age. Kinks will not print. Its higher translucence permits 
up to 75% faster production speed in your reproduction 
machines 


CRONAFLEX can be dried rapidly because its amazing 
polyester base absorbs virtually no moisture. Everything 
considered, it’s the best material you can use. Find out 
more about CRONAFLEX. Ask your Du Pont Technical 
Representative, or write: E. I. du Pont de Nemours & Co. 
(Inc.), Photo Products Department, Wilmington 98, Dela- 
ware. In Canada: Du Pont of Canada Limited, Toronto 
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AVAILABLE NOW! 


CRONAR DIRECT POSITIVE CLEAR FILM 


yn tough, stadlie 


Tt is a higi 


ithout matte, whi 


film base 
film 
positive or negative [ror 
with single exposure ar 
handled under subdued ri 
available fri 


Du Pont 


demonstration soon 


uct 1s now 


your Technic 


and CRONAR are C 


— 








Better Things for Better Living . . . through Chemistry 
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New Parts and Materials continued 


d t taining and 

iling applications. American Sealants Co, 
103 Woodbine St, Hartford 6, Conn. 
See Booth 1653 or 


Circle 45, Reader Service Card 


3-shaft gear motor 
mtrolled tra 
1d} tl t ) 1 ( wad {TOI 
tal bed apy if ! uit ha Ul 1] 
il Franklin Electric Co, 400° I 
Spring St, Bluffton, Ind. 


See Booth 1121 or 
Circle 46, Reader Service Card 


Bring Your 


SPHERICITY PROBLEMS 


to 
Drafting table 


Booth 504 wees. 


iv i | 


OUR TOP TECHNICAL MEN* will be on hand to for general of . urd 


ill i t l t t i la | hl 
milton Mfg Co, ‘Two Rivers, Wis 
See Booths 507, 606 or 


CUSTOM-ENGINEERED BEARINGS Special con Circle 47, Reader Service Card 


figurations — high-temperature — corrosion-resistant 
ultra-precision other special properties 


Load-control testing system... 
PRECISION BALLS All workable materials all wut ammed = tht 


discuss your questions on k. Ha 


+ 
i 


sizes, standard and special, from .005” up. 


MODIFIED BALLS With grooves, flats, tapped holes 
any other second-operation work required; balls 
with stems; hollow and plated balls. 


SPHERICAL FINISHING of concave and convex sui 


faces on parts that you or we produce. 


* Our exhibit staff will include chief engineer Ray Niles, chief metal 
lurgist Hud Morton, and sales manager Ken McKenzie. Even if you 


have no problems drop in and say hello! 


If you won't be at the Show, writ 
lor tree literature on items of interest 


sr oe or | 
i i if Sanders Associates 


INDUSTRIAL TECTONICS, Inc. 95 Canal St, Nashua, NHL 
ANN ARBOR, MICHIGAN © COMPTON, CALIFORNIA PI he ay i 


cle 48, Reader Service Card 
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SIMPLIFY ASSEMBLY... 
Retain parts on shafts with slip fit and Loctite 


Designing with liquid LocTITE eliminates press fits, shrink fits, broaching, knurling, keyways, 
set screws and pinning ... provides easier tolerances...cuts rejects and rework. 





HOUSING L376 max. +0.0000 


WAS ISS mica. 00-1.375 0.0005 
0.6253 mex ~ $ ¥ 
= WAS FEZaT min SEALANT APPLIED 


HERE 
.3 


an —¥ 1000 LB 
{ 1g 2.8250 ma". 


0.6225 min m4 
is L3785 max. +0.0000 


. 1.3750 min 10 0.625 -0.0002 
Bearings SHAFT BEARING AS LE 


LoctIrTE Sealant replaced press fit, opening up tolerances .002 inch on shaft and housing. Rejects 
were cut from 8% to 1% and rework from 20% to 0! Bond to inner race withstands 1000 lbs. thrust 
... equal to the best press fit. Slip fit with LocriTe gives more uniform retention . . . eliminates 
fretting damage due to loose “press fit’? or bearing distortion resulting from tight press fit... 
assures better shaft alignment. Easier tolerances speed assembly. 





























Hardened Sleeves Gears and Pulleys Rotors Fans 


Eliminates shrink fit Eliminates broaching, Eliminates shaft dis- Eliminates set screws 

. mounts hardened knurling, shaft tortion and resulting ...no amount of vi- 

sleeve without pulling distortion . Easier _regrinding & straight- bration will loosen 
gear replacement. 














LOCTITE Sealant is easy to apply... simple to automate 


LOCTITE is a one-component liquid with the unique property of converting to a tough plastic 
when confined between close fitting metal parts. It does not air dry. It does not require 
mixing with a catalyst and will not spoil on standing in a storage vessel. It comes fully pre- 
pared ...stores for years... hardens only when treated parts are assembled. It forms a 
tough seal that resists heat, oil, water, all common solvents. Parts treated with LocTITE can 
be disassembled by ordinary methods. 


LOCTITE Kit No. 10-10 


Contains 10 grades of Loctite Sealant specially 
put up to assist designers in determining proper 
grade and use of Loctite in product development 
and for general experimental work. By selection 
of proper grade, the designer can apply a pre- 
determined amount of locking torque. 


Write for literature and free sample. 


LOG V1 7 T = SEA A AAPA T AMERICAN SEALANTS C0. 119 Woodbine St., Hartford 6, Conn. 
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NOW...draftsmen can CATALOGS 
ae and BULLETINS 
perform their entire job 
At the 1959 DESIGN SHOW 
while comfortably seated 


. Literature described below is avail- 
with G F DRAF T-A-MATIC able at the Design Show (see booth 
numbers below each item); or may 

be requested on our regular Reader 


Service cards, inside back cover. 


Letterhead requests are on page 226. 


book. about § pp Revised edition 


fication 


ELECTRICAL COMPONENTS~—Hand 


sp 
nal imformati 

ontrol pan 
hine tools. Mate 
in order of simpl 
ler-Hammer In 

] 

i 


See Booth 1443 or 
Circle 49, Reader Service Card 


SCREW-CONVEYOR DRIVES—B 

tin A667C, 16 pp. D vit 
d reducer, packing 

haft. Includes din 


tables. Dod Mfg ¢ \lishawaka 


See Booth 1105 or 
Circle 50, Reader Service Card 


ELECTRICAL INSULATING MATER 
IALS—Bulletin GET-2 | Pr 
’ t nd 3 ' 


hharact ind 


(Sal dig-meelg-\dlale ml 
eoigelelelal ae dltaliall-t-t_\\an cela diate, a 
me-lalel-molam-@iaaleh7-le)i— 


See Booth 215 or 
endless belt. Circle 51, Reader Service Card 


SOCKET SCREW PRODUCTS-—Cata 
] 765, 32 pp. D ket 
products, incl 
tions and design 
Waterbury 20, ¢ 
See Booth 1133 or 
Circle 52, Reader Service Card 


THIN-SECTION, LARGE-DIAMETER 
at Booth 1425 BEARINGS Catalog 59, 12 pp. Sizes and 
apacities of ballbearing uilal 


des infor 


1959 DESIGN ENGINEERING SHOW ind life and 


Bearings Inc, D St 


MAY 25-28 delphia 1 


See Booth 121 or 
CONVENTION HALL e PHILADELPHIA Circle 53, Reader Service Card 


LIGHTED DISPLAY AND PUSHBUT- 


GENERAL FIREPROOFING rr ee etn 


witch series, principle of operation, con 


YOUNGSTOWN 1, OHIO (Continued on page 218) 
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ALLLLLL 


Canning and Labeling 


Machine Tools 


equip all 
vehicles 
lubricati¢ 
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Tractor Trailers and Lift Trucks 


Farm Implements 


ITE CENTRALIZED LUBRICATION SYSTEM 


wasts less. 


ants! 

DO Costly or im- 
practical. Ye lumite offers all 
the advantag@@gand quality of 
higher-priced sy$tems. 

Typical app C tioms are: pack- 
aging, canning, labeling and tex- 
tile machines ... Machine tools... 
tractor trailers, lift trucks and farm 
implements. Accumite lubricates 
either large or small stationary and 
mobile machinery. 


by 


been conside 








All The Advantages Of ‘Built-in’ 
Measured Lubrication! 


@ Meters exact amounts of lubricants to all 
bearings whenever system is operated 

® Accurately meters these shots of oi! or grease 
003 cu. in., .006 cu. in., .009 cu. in. Available 
with adjustable fittings for applications requir 
ing meosured metering from .003 cu. in. to zero 
@ Eliminates shutdown time for lubrication 

®@ Seals bearings against dirt, grit and water 


@ Prevents bearing troubles due to neglect or 


use of wrong lubricants 
@ Services all bearings in one operation 


@ Avoids work spoilage and bearing repairs 
due to overlubrication 


ccumite Catalog! 


ALEMITE 


Oiviston 


ATU 


CORPORATION 





1850 Diversey Parkway, Chicago 14, Illinois 
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Meet temperature demands of the satellite age 
with the latest CDF laminates and tapes 


Many new 


flame-retardant and _ high-temperature 
resistant grades of CDF laminated plastics were de 
veloped specifically for the exacting service of missile 
and satellite operation. Here are a few: 


High-temperature structural parts. New CDF 
felted-asbestos phenolic laminates have successfully re- 
sisted exposure to temperatures of 3500°F for 6 to 10 
seconds, 2500°F for 60 seconds, intermittent operation 
at 900°F, and continuous operation at 500°F, without 
loss of mechanical properties. Negligible dimensional 
and mechanical changes have been observed in dry or 
wet heat after prolonged exposure at 300° to 350°F. 


Flame-retardant glass-base laminates. Immediate 
self-extinguishing properties characterize new CDF 
glass-base epoxy laminates for high-temperature 
printed-circuit and other electronic applications. Typi- 
cal properties: CDF Grade GB-28EFR, which meets 
MIL-P-18177B, type GEB, exhibits insulation resis- 
tance of 100,000 megohms, arc-resistance of 180 seconds. 


216 CIRCLE 211 READER SERVICE CARD 


Flexible printed-circuit sheeting. CDF has devel- 
oped special flexible grades of Di-Clad® printed-circuit 
base, made with glass-supported duPont TEFLON 
TFE fluorocarbon resin, clad on one or both sides with 
electrolytic copper foil. 


Full CDF line. These heat-resistant specialties are only 
a few of the complete CDF line of electrical insulations, 
which includes Dilecto® Laminated Plastics/Di-Clad® 
printed-circuit laminates/Celoron® molded products 
Micabond® mica products/flexible tapes of Teflon, 
Micabond, and _ Silicone-rubber/Diamond® Vulcan- 
ized Fibre/Vulcoid® resin-impregnated fibre. 


See us in Booth 416 at the Design Show. 


CONTINENTAL-DIAMOND FIBRE 


' & SUBSIDIARY OF THE a) ae ee COMPANY « NEWARK 40, DEL 
In Canada: 46 Hollinger Road, Toronto 16, Ont 
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H 


HONEYWELL 


— 1.100 


Subminiature door 
interlock for hazardous 
equipment 


17AC1-T subminiature door 
interlock switch is the small- 
est, most compact switch 
available for an automatic 
door interlock for hazardous 
equipment cabinets. Actua- 
tor may be pulled to main- 
tained-contact position. It 
automatically resets when 
the cabinet door is closed. 
Dependable in temperatures 
from —65° to +250°F. Data 
Sheet 159. 


ee ne tents 


MICRO SWI 


op 


—-.500-~ 
Here is the smallest 
precise snap-action 
switch available 


Miniaturized submini- 
ature, the ‘“‘1SX1’’, 
weighs but 1 gram, yet 
is capable of millions of 
precise operations. Op- 
erates dependably from 
—65° to +250°F. Rat- 
ing is 5a 115/230 vac 
resistive, 15a max. 
inrush. 28 vdc: 7a 
resistive, 4a inductive; 
4a motor load, 24a 
max. inrush. Data 
Sheet 148. 








New “Plug-in Limit” 


TCH Precision Switches 


8-circuit selector switch 
mounts in less than 1.75” dia. 


**28AS” Series selector switches have 2 
to 4 positions, can control up to 8 cir- 
cuits. Enclosed SPDT contacts, posi- 
tive non-tease detents, sealed actuating 
mechanism. For electronic, computer 
and aircraft instrument panels. Data 
Sheet 162. 





switch with side roller 
actuator 


203LS1 ‘Plug-in Limit’’ 
switch increases the useful- 
ness of the pace-setting 
‘Plug-in Limit’’ line. These 
switches, which can be re- 
placed in 20 seconds, are now 
available in 8 different actu- 
ator types. All are rugged, 
reliable, compact and com- 
pletely sealed. Their use vir- 
tually eliminates downtime. 
Catalog 84. 





A toggle switch 
that mounts in 

Y% sq. in. 

2TMI1-T weighs 4% 
grams. Ideal for use 
with printed and 


P 
=e 
—— 
Da ! 


transistorized circuits and in compact 
communication equipment. Operates 


dependably from -—65° to +200°F 


DPDT. Data Sheet 158 


5 NEW compact precision switches meet 
wide variety of industrial design needs 


Only MICRO SWITCH offers industrial designers an al- 
most unlimited line of precise, snap-acting switches 
to meet the most exacting design requirements. 


When you bring your switch design problems to 
MICRO SWITCH you have the cooperation of switch 
specialists of the world’s largest exclusive manufac- 
turer of precision switches. Consultation costs you 
nothing . . . may enable you to put your product on 
the market at important savings of time and money. 
These 5 new switches are typical of the wide variety 
MICRO SWITCH Offers. 


HONEYWELL 


In Canada 


Engineering assistance on all switch design and ap- 
plication problems is available from MICRO SWITCH 
branch offices. Consult the Yellow Pages 


MICRO SWITCH... FREEPORT, ILLINOIS 


A division of Honeywell 
Honeywell Controls Limited, Toronto J 


Honeywell 


MICRO SWITCH Precision Switches 


7, Ontario 
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AT WALDRON... 
Cpecials 


ARE STANDARD 
AND VICE-VERSA 


In the picture above is a Waldron #8 Cut-Out 
Coupling. It couples the power to a shearing 
machine, which takes mild steel strip from coil, 
straightens it and cuts it to lengths between 3’ 


and 24’ at the rate of 1250 feet per minute. 


This is a Waldron ‘‘special’’ because it was de- 
veloped for a particular application. Waldron 
engineers put a lot of know-how into producing 
this unit, but with their knowledge acquired 
through years of experience in dealing with many 
similar power transmission problems, it became da 


simple task. 


On the other hand, ‘'standard"’ couplings receive 
$o much attention in production, that they run as 
if specially designed for the application. Waldron 
believes that the coupling is as important as the 
driver and the driven and so should receive the 
same fine forgings, machining and assembly as 


the equipment it couples. 


If you are in the market for couplings, either 
specials or standards, speak to the engineers at 
Waldron. In both cases you will be assured of the 


highest quality possible. 


JOHN WALDRON CORPORATION 


Subsidiary of Midland-Ross Corporation 
NEW BRUNSWICK, NEW JERSEY 


Catalogs and Bulletins continued 


struction, specifications of various switch 
units and information on color selection 
Micro Switch, Freeport, III 


See Booth 1554 or 
Circle 54, Reader Service Card 


SELF-ALIGNING BUSHING ASSEM- 
BLY—Bulletin SF-56, 8 pp. Specifications 
of self-aligning unit and examples of 
applications. Roller Bearing Co of Amer 
ica, Sullivan Way, West ‘Trenton, NJ 


See Booth 221 or 
Circle 55, Reader Service Card 


IMPACT EXTRUSION—Booklet, 28 pp 
Explains process of impact extrusion, its 
idvantages; and follows with several illus 
trated case histories. Includes design 
nformation and presents typical mechan 
il and physical properties of various 
illovs. Pheoll Mfg Co, 5700 Roosevelt 
Rd, Chicago 50 
See Booth 417 or 
Circle 56, Reader Service Card 


COUPLINGS—Catalog C-210-B, 12 pp 
Features line of couplings, including malle 
ible jaw couplings in fixed bore and 
ushed type. Gives specifications, dimen 
nal diagrams and _ prices Browning 
Mfg Co, Maysville, Ky 
See Booth 911 or 
Circle 57, Reader Service Card 


CLUTCH-PULLEY PACKAGE-—Bro 
hure WEB P-52, 8 pp. Describes clutch 
pulley package for direct installation on 
tandard motors from 1 to 25 hp In 
ludes information on operation, dimen 
ions and selection. Warner Electric Brake 
& Clutch Co, P-52, Beloit, Wis 
See Booth 314 or 
Circle 58, Reader Service Card 


METAL STITCHING—Brochure, 16 pp 
I'xplains fastening process, when and where 
it is used, how it is done and its character 
ist ['ypical applications are illustrated 
Acme Steel Co, 135th St and Perry Ave, 


See Booth 807 or 
Circle 59, Reader Service Card 


EXPANSION JOINTS AND FLEXIBLE 
COUPLINGS-—Bulletin AD-137, 12 pp 
Rubber, neoprene and l'eflon-lined ex 
ansion joints are covered, including 
struction, sizes and uses. Describes 
acteristics and limitations. Garlock 

* Co, 433 Main St, Palmyra, NY 

See Booth 1413 or 

Circle 60, Reader Service Card 


PRESSURE-SENSITIVE MARKERS 
Catalog 132-A, 12 pp. Describes 20 most 
mmon_ pressure-sensitive materials used 
for marking, labeling, sealing, holding 
products and components. Specifications 
for a wide range of tapes are tabulated as 


1 selection aid. Illustrates case histories 


(Continued on page 222 
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Atomic Generator 
Qualities unique to lead help make 
headlines in papers througtiout the 
world. On January 17, 1959, for in- 
stance, the front page of The New York 
Times featured the story of the then 
new 5-lb. atomic thermo-electric gen 
erator acclaimed as a milestone in the 
development of power sources for in 
struments carried in earth satellites. 
Elements in the generators are com 
posed of lead telluride doped with other 
metals to provide needed character 
istics. The new 5-lb. generator lasts 130 
days and produces 11,500 watt hours 
of power. In comparison, the earlier 
Atlas satellite gave out only 500 watt 
hours of total power for only 18 days 





GENERAL DISPOSITION OF CAST LEAD 
ALLOY ANODES FITTED TO A DESTROYER 











Lead Goes to Sea 
Lead alloy anodes for impressed cur- 
rent cathodization have also appeared 
in the recent news. They have been 
approved by Lloyd’s of London for the 
protection of ship hulls against corro- 
sion. Also actual sea trials on a Royal 
Canadian Navy destroyer have shown 
them to be superior to anodes of 


graphite, steel, platinum or galvanic 
magnesium for both economic and 
technological reasons. 


More Power—Longer 

Less dramatic but equally important 
is lead’s role in electrical powered in- 
dustrial trucks. For this rugged use, 
dependable electrical power is being 
supplied by lead-acid batteries, of new 
alloys and new design. Industrial 
trucks powered with these new bat- 
teries are carrying loads of 1,000 lb. to 
over 100,000 Ib., and to 30,000 Ib. up 
grades as much as 10 per cent, at 
speeds comparable to other types of 
powered trucks and with greater 
economy. 




















Beds of Lead 
Another value of lead — its vibration 
insulation properties — is uniquely 
handy for construction purposes. Lead 
asbestos pads beneath 115 steel col 
umns will cushion New York’s new 
Union Carbide skyscraper against vi 
bration from railroad traffic running 
underneath it, in and out of Grand 
Central Station. The operating prin 
ciple of the pads is their resistance to 
vibration waves as they pass from one 
substance to another. Lead was spec 
ified for both its vibration-damping 


properties and its corrosion resistance 
which assures the durability of the 
pads for the life of the building. The 
same principle is used to insulate many 
other buildings, like the Waldorf As- 
toria Hotel and more recently to shield 
Montreal's Queen Elizabeth Hotel. 


Let There Be Light 

In some of tomorrow's buildings, you'll 
be able to see — literally — a value of 
lead. Lead’s addition in small amounts 
to certain phosphors markedly in- 
creases their electroluminescence, the 
ability to emit light under electrical 
excitation. In paper-thin panels, these 
electrically excited phosphors can 
bathe a room in a soft, diffused light or 
perhaps illuminate the exterior walls 
of buildings. 


Research and Development 
Lead is currently the subject of vastly 
expanded research and development 
efforts, not only by the lead industry 
itself but by government, universities, 
research organizations and private 
companies. Its unique combination of 
properties makes it highly adaptable 
to modern technology as a metal, alloy 
or chemical compound 


Investigations are under way in the 
continuous extrusion of lead alloy cable 
sheathing, gamma ray shielding, fiber 
reinforced lead, sound and vibration 
attenuation, new and improved alloys 
and many other areas of product 
development. 


If you are presently investigating new 
products or have product design prob 
lems that need solution, why not let us 
provide you with detailed information 
about lead and available technical 
assistance. Write: Office of Technical 
Information, Lead Industries Associa 
tion, 60 East 42nd Street, New York 17 
New York 


look ahead with LEAD 


Lead industries Association 


60 East 42nd Street 
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RESISTS MOISTURE! 


Safeguard your investment in costly originals 
with durable drafting films of Du Pont MYLAR” 


Your valuable original drawings resist absorption of 


moisture, slow deterioration, tearing and rough handling 
when you use drafting film made of Du Pont ‘‘Mylar’’* 
polyester film. That’s because the base—durable 


““Mylar’”’ 


won't dry out or become embrittled with age. 


is tough, flexible and stable. And ‘‘Mylar’”’ 


Drafting film of ‘“‘Mylar’’ provides good contrast for 
microfilming . .. makes paper intermediates unnecessary. 


Because it costs less than many grades of tracing cloth, 


**Mylar’’ provides extra protection against 
tearing . .. has good fold endurance. 


220 
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“Mylar” resists aging and deterioration 
. safeguards your investments. 


drafting film of ““Mylar’’ provides you with many new 
cost-saving opportunities. 

So next time you order, ask for pencil and ink drafting 
films of ‘““Mylar’’. . . safeguard your investment in draft- 
ing time and labor 

If you would like samples for testing, we will ask 
manufacturers of drafting film of ‘“Mylar’’ to send you a 
sample. Write E. I. du Pont de Nemours & Co. (Inc.), 
Film Dept., Room P-5, Wilmington 98, Delaware. 


Mylar” is Du Pont’s registered trademark for its 


brand of polyester film 


DU PONT 


MYLAR 


1 @) A 
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One RUGGED 
Swivel Construction *% 


for a whole range of 
CASTER DESIGNS 


...assures dependable, 
low-cost 
materials handling 


The 900 Series Caster and its variations—fea- 


turing 2 full rows of ball bearings rolling in 2 Faultless 


- 


separate, hardened enclosed raceways, for easy Casters 
swiveling, heavy gauge steel horn and top plate 
for extra strength—are examples of the variety Payltless 900 Medium-Heavy Duty Caster 
and scope of the Faultless line. Freight handling, — .. a a 

‘ ; The 900 Series is a rugged, all-purpose Caster with Double Ball 
work scaffolds, automatic tow lines—whatever 
Bearing Swivel that out-performs the ordinary kind. Full drawn 
steel horn formed for surplus strength. Complete selection of 
wheels to suit floor surfaces, loads and operating conditions make 
it the ideal choice for use wherever high quality Industrial Casters 
you the Caster to best do your job. are needed for medium-heavy duty applications. 


your material handling problem—Faultless, the 
“Complete Line” backed by nearly three-quarters 
of a century of caster-making experience, assures 


Faultless 900GS Caster Faultless C900 Scaffold Caster 
with Triple Grease Sealed Bearings with Double Safety Locks 


Dirt Can't Hurt it! “- Protects Workers on 


900 GS combines depend- Mobile Equipment 
able Faultless Double Ball 


C900 Scaffold Caster com- 
Bearing Swivel construc- 


bines an easy-to-use foot- 
operated brake lever 
which simultaneously 
locks both swivel and 
wheel and famous Faultless 
Double Ball Bearing 
Swivel construction—as- 
suring safe and positive 
handling of mobile equip- 
ment holding workmen— 
making it the ideal caster 
for industrial, military and 


tion with triple grease 
seals to give positive pro- 
tection to swivel and wheel 
bearings wherever dirt, 
steam, chemicals are en- 
countered — minimizes 
“down-time.”’ Choice of 
hard and cushion tread 
wheels in sizes and capaci- 
ties from 240 to 650 Ibs. \y 
per caster. 


construction equipment 


ASK YOUR DISTRIBUTOR 
Your nearby Faultless Industrial WRITE FOR 


Distributor maintains a substan- 

tial inventory of Faultless Casters 

for immediate delivery. He and 

one of the strategically located 

Faultiess Sales Engineers are : 
available to work rN Ereiggmems 
with you on every Please send information on the following casters 


handling problem Faultless 900 Series 900GS Grease Sealed C900 Scaffold 
in your plant. Both 


are listed in the Caster Nome Title 
hone book Yel- . 

ow Pages, under Corporation Fire 

“Casters,”’ and the 


Faultless heading. Evansville 7 


Indiana 


State 
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Catalogs and Bulletins continued 


of made-to-order special marker Sample 
are included. W H Brady, 727 W Glen 
dale Ave Milw iukee j 


See Booth 1038 or 
Circle 61, Reader Service Card 


COMMON) FASTENER-FIT PROB 
LEMS—Pocket-size folder 2422 »p 
seven common fit problet 

ble causes and gaging devices needed to 
detect them. Standard Pressed Steel Co 
Jenkintown, Penna 


See Booth 617 or 
Circle 62, Reader Service Card 


MANUAL STARTERS~—Bulletin 11B1 
pp. Contain data covering design 
dimensions, ratings and prices of new lin 
f manual starter Furnas Electric ( 
McKee St, Batavia, III 
See Booth 1650 or 
Circle 63, Reader Service Card 


BELLOWS SEALS~—Bulletin ASOI1, 4 
4, D Operating and design featur instal 
7 PP I - - 
Y, lation data and dimensions of lin 
o mechanical, face-type seals with \v 
v | 
%. metal | yy le orp, Pro vidence 
oe RI 
(A 
(oo) See Booth 1613 or 
Circle 64, Reader Service Card 


of new super-lough alloy ney, 
prolongs mainspring life indefinitely... <soren> 


Brady ( Z Glendal 


IUACE 


Of far-reaching benefit to|users of mechanical timers is See Booth 1038 or 
Circle 65, Reader Service Card 


the development of a special steel which virtually eliminates 

mainspring failure ...a significant “first”” by MARK-TIME SPIRAL-WOUND METAL GASKETS 
engineers that adds extra saleg features to your product at no Bulletin AD-104, 12 pp. Descrit st 
extra cost ion and applications 

ihcations for vari 

Heart of the timer, this improved mainspring offers a com ble for special application pari 

g Co, 434 Main St, Palmyra, NY 
° ‘ — , See Booth 1413 or 
found in no other spring matprial. Tensile strength exceeds Cinta 66. Renter Gordece Gord 


bination of strength, durability, and corrosion resistance 


200,000 psi. Even at abnormally high or low temperatures and 
STAMPINGS AND U PSI r FORGINGS 


in severe corrosive atmospheres the new alloy continues to 
Brochures. Bulletin 2 


demonstrate its superiority. Mow available in most models. at dunenhias deed 
ent Stampings adeve 


When the performance of your product depends on a me- Pl covers recently develoj 
ing Commercial Sheari é 
( 1775 Logan Av Youngs l 
See Booth 1412 or 
Circle 67, Reader Service Card 


chanical timer, take advantag¢ of this important engineering 
advance by MARK-TIME. : a details by return mail. 


FILING EQUIPMENT—Catalog 4-5 


12 pp. Dimensions and specifications of 

rious vertical and roll filing equipment 

, INC. rices e included. Plan Hold Corp, 
2 } ith val 


+ Chakemco St, Sou Gate, Calif 
HARTFORD Sage erage, sens See Booth 1033 or 
IN CANADA: M'F'D AND SOLD BY SPERRY GYROSCOPE OTTAWA LTD. Circle 68, Reader Service Card 


= Rhodes is currently producing over 3,000 different PORQUEMETERS—Bulletin, 2 pp. D 


timers. Request our revised reference catalog No. BX- u series 59 torquemeters for measul 
t 


233, complete with latest design and application data ng dynam ort Covers ranges fron 
(Continued on page 226) 
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utilize (LORD) capabilities 


Greater reliability—your problem? Lorp can help you do something about it. 
Protective mounting systems, designed, tested and produced at Lorb, insure high 
reliability for sensitive equipment. 


Lorp is a diversified, capable technical organization, supported by modern facilities and 
prepared to complete challenging assignments in controlling vibration, shock and noise 


Your project can benefit from experience gained in working on Atlas, Talos, Jupiter, 


B-58, F-105, FIIF, Convair 880, ground support, vehicular, shipboard, submarine 
and other advanced classified projects. 


LorD is ready to work as an integral member of your team 


FIELD ENGINEERING OFFICES 


> 
ATLANTA. GEORGIA ta 


LORD MANUFACTURING COMPANY - ERIE, PA. ecroetarnet eet 


CHICAG 


, 9247 DETR 


DALLA 
aAyt 
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FROM 3M RESEARCH 


Adhesives that meet 
bonding problems 
“edge on” 


3M research-developed adhesives can hold over 600 
pounds on the rim of a thimble. Industry is putting 
this strength to work in hundreds of ways. 


AIRCRAFT WINGS, for example, 
are being built of lighter, far 
stronger honeycomb sand- 
wich structures, thanks to 
3M Composite Film Ad- 
hesives. These dry adhesive 
films turn liquid, then cure 
under bonding heat. Their remarkably high peel strength 
holds wing skin and core in- 
tact for the life of the plane. 
THESE SAME WINGS are coated 
with other 3M products— 
erosion-resistant coatings. 
They protect the leading 
edges from the destructive 
blast of rain and dust at 
supersonic speeds. 
3M SEALERS help make fuel 
tanks leakproof. They do this vital job in spite of ex- 
treme vibration, structural flexing, thermal expansion 
and contraction of the sealed surfaces, rapid tem- 
perature changes. 
FOR INFORMATION and free 
literature, write: 3M, 
A. C. & S. Div., Dept. 
THREAD-THIN contact is all that’s required to bond the open Y R-59, St. Paul 6, Minn. 
end of the thimble. The adhesive used here holds fast at over Visit Booths 1533 and 
5000 psi in overlap shear (aluminum-aluminum); makes 1535 at the Design 


load-bearing honeycomb sandwich structures practical. Engineering Show 


ADHESIVES, COATINGS AND SEALERS DIVISION 
Kn >>», 


TMiinmesota J/finine anno JYfanuracturine enreeut 


«+» WHERE RESEARCH IS THE KEY TO TOMORROW 
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Abhite hose 
DRIVE AND CONTROL IDEA 
FOR ENGINEERS 


Tips on better 
designing 
with 

flexible shafts 


eeee#2eee#?## 


REMOTE CONTROL 


Reliable synchronization at high tempera- 
ture is made possible by S. S. White flex- 
ible shafts on ‘this actuator system for 
jet afterburner nozzles. The job assigned 
the shafts was to synchronize the system 
to permit multipoint installation and 
smooth, even application of power at 
ambient temperatures up to 650F! To see 
how flexible shafts simplify design, pic- 
ture doing this with solid shafts, gearing, 
universals, and other paraphernalia, around 
a 360° bend and then imagine in- 
Stalling it! 


se 


> 


ae al 
POWER DRIVE COUPLING 


Running cool at 45,000 rpm! The , Alignment and vibration problems are solved by 
S. S. White flexible shaft on this ’ an S. S. White flexible shaft on this railroad 
grinder-miller permits the use of ral brake controller. The device detects wheel slip 
carbide and diamond tools at speeds i % page during braking, by means of rotary switches 
that were previously unknown to hand 1 on each axle that detect changes in relative move 
tools. The flexible shaft drives the * ment between pairs of wheels on the truck. If 
handpiece from a ‘%4-hp motor ~ ' . damaging slip occurs, the device releases brake 
suspended over the table at speeds pressure until slippage stops. A flexible shaft 
up 45,000 rpm, without overheating and ' is fitted to the axle and drives the rotor in the 
without vibration. A good point for : switch, eliminating alignment problems and pre 
designers to note is that in many cases, 4 venting excessive axle vibration from reaching the 
the higher the speed of a flexible sensitive device 
shaft, the better the performance 


Cae, e ee ee 
rs White mating mony suringe covets SS 
AI USEFUL DATA ON SELECTION and APPLICATION! 


5. S. White also offers engineerir 


rT t n 





g Serv 


S. S. WHITE INDUSTRIAL DIVISION (Dept 14 and f ve sele 
10 East 40th Street, New York 16,N Y Size nd types to meet special requ f 
Wéstern Office: 1839 West P Bivd., Los Angeles. Calif Write for bulletin 5601 


rer 
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Catalogs and Bulletins continued 


250 oz-in. full scale on shafts turning 
" ie) 2 | | from 50 to 12,000 rpm. Metron Instru- 
LEBANON ment Co, 432 Lincoln St, Denver 3. 


STEEL See Booth 1031 or 


Circle 69, Reader Service Card 


FOUNDRY Sa feqy faa adie FLUID-POWER COMPONENTS-Bul- 


now offers letin 100-P4. Covers new model pumps, 


motors and valves. Commercial Shearing & 

these SERVICES [aaa 
: See Booth 1412 or 

Circle 70, Reader Service Card 


PANEL-MOUNTED PREDETER- 

MINED-IMPULSE COUNTERS-—Bulle- 

for product improvement and lower costs = |_'™_,*._ PP. Covers: operating principle, 

onstruction, dimensions and_ electrical 

. , . ’ ; ratings. Descril setting chi 

To the design engineer working with ferrous metals, Lebanon now offers a unique a UE teat AON 

ind operation and illustrates use of prede 

foundry engineering service, which can contribute to the complete success of your termining contact. Landis & Gyr Inc, 45 
design project through product improvement and lower costs. This service is W 45th St, New York 36 


available at any stage of your design problem and includes the following: Circle 71 Fi lg ta Png te 





MATERIAL SELECTION Analysis of your design and product requirements 
for the best possible choice of steel alloy. Available alloys at 
Lebanon include 96 steels in the carbon, low alloy and stainless 


SELSYN SYSTEMS—Bulletin GEC-1527, 
6 pp. Discusses systems for various ap 
plications in relation to design, operation 
Includes selection and 
mounting charts, torque-resistance Curves 


groups; also nickel and monel. | and application 


SELECTION OF MANUFACTURING METHOD Analysis of your design and product ind dimensional charts and drawings. Gen 
requirements for the best possible choice of manufacturing eral Electric Co, Schenectady 5 
method. Should the part be cast, forged, welded or machined? See Booth 215 or 
Lebanon engineers will detail for you the unique advantages of Circle 72, Reader Service Card 
the steel casting process and honestly appraise their applica- de 
ie th oder dalton. NYLON STOCK SHAPES-Bulletin, 4 

? , pp Presents property data and specihic 

SELECTION OF CASTING PROCESS Lebanon’s facilities for casting by four tock shape and size availabilities of 
processes (sand, shell, ceramic mold and centrifugal) afford the molybd — disulphide filled _ nylon 
ngineer a wide choice in selecting the process best suited to his Polymer Corp of Penna, 2140 Fairmont 
en wee * a Ave, Reading, Penna 
design. Our foundry engineers will recommend the production ia 
method uniquely suited to your requirements for tolerance 
control, surface smoothness, intricacy of metal section and 
dimensional accuracy. VINYL WRINKLE FINISHES—Tech- 

; nical bulletin 40, 5 pp. Describes use of 

DESIGN FOR LOWER COST It often is possible for the foundry engineer to vinyl plastisols, organosols and solutions in 

make recommendations which will result in lower product cost formulation of vinyl wrinkle coatings. 

without impairment of product function. These recommenda- Explains advantages and suggests formu- 

tions can best be made at the initial phase of the project. At lations. Union Carbide Plastics Co, Div 

this point proper redesign may enable you to convert a forging Union Carbide Corp, 655 Madison Ave, 

or weldment to a casting, at considerable cost savings. New York 21 


See Booth 315 or 
Circle 73, Reader Service Card 


See Booths 206, 212, 214 or 
PROTOTYPE WORK Lebanon's production complex is ideally suited to Cae A, Chaee Sees Cone 
prototype work, with the ready availability of many different 
alloys from small heats as required. Sample castings are pro- Letterhead Requests Only 
duced on a crash basis, usually in 24-36 hours. Manufacturers who publish following 
literature ask that requests for copies be 


nade on comps letterheads. 
LET US SHOW YOU AT THE DESIGN SHOW. a ian 


Be sure to visit our booth, No. 1411, < ; % INSTRUMENT, ELECTRONIC AND 
where we will exhibit many case 2 £3 rOOL COMPONENTS-Catalog 20, 
histories of product improvement at YS +16 
lower cost through the use of Leba- | {] 
non’s Foundry Engineering Service. 


pp Master catalog consolidates all 
previously issued catalogs. Over 2000 
stock components have been added. Con 
tains general information, dimensional 
diagrams and specifications, as well as 


LEBANON STEEL FOUNDRY prices of the stock components. Pic 


Design Corp, 477 Atlantic Ave, East 
CARBON, LOW ALLOY, AND STAINLESS STEEL CASTINGS Rockaway, NY 


LEBANON, PENNA, See Booth 1259 
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The new Versa-Tran liquid 
level controller can be con- 
nected with probes and a 
ground (as shown) where 
an adjustable differential 
is required, or with one 
probe and ground, if 
no differential is needed. 








New low cost, high precision VERSA-TRAN 
simplifies liquid level control 


Here’s a simple, easily-installed electronic con- No floats or standpipes necessary. 

troller that accurately controls the level of any 

electrically conductive liquid with a measured Relay can be flush mounted, surface mounted or 
impedance not exceeding 25,000 ohms, meas- mounted in most electrical enclosures 

ured at the probe-type sensing element. Its 


All components zinc-chromate treated for cor- 
features include: 


rosion resistance. 
Unique, fully transistorized design which elimi- 


: 7 ; Your nearby Honeywell field engineer can help 
nates need for field adjustment and calibration. 


you profitably apply the new Versa-Tran 
Choice of fixed or adjustable differential by liquid level controller. Call him today . he’s 
use of either one or two probes. as near as your phone. 


Wiring between relay and probes can be MINNEAPOLIS-HONEYWELL, Wayne and Win- 
ordinary 18 gauge, 2-conductor cable. drim Avenues, Philadelphia 44, Pa. 


Honeywell 
Hi Fiat iw Coitiol 
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Handy & Harman EASY-FLO 35 So Effective 
Yale & Towne Redesigns 39 Parts for Silver Brazing 


See This Being Made at the Design Show 


. GRAZED 
Fork Lift 
Clutch Cage 
Sok and 
accident 
proor 


One of the problems in operating a fast-moving, 
stop, go and back-up fork lift truck is accidental 
overtravel of gear-shifting from forward to reverse 
and vice versa. The result, of course, is a useless 
unit. 

This simple clutch cage makes it impossible to jam 
a fork lift’s gear box with resulting time lost for 
repair. The operator can’t make a mistake. 

The frame and shaft, of separate pieces, are made 
of mild steel. The shift lever lock, in the center of 
the shaft, is made of hardened steel. It is positioned 
by two tubular sleeves of mild steel. The entire 
assembly is hand torch-brazed with Easy-FLo 35 
and HANDY FLUvUx with no loss of hardness. 

Welding was considered but rejected because of 


FOR A GOOD START: 
BULLETIN 20. 
This informative booklet gives 
a good picture of silver braz- 
ing and its benefits... includes 
details on alloys, heating 
methods, joint design and pro- 
duction techniques. Write for 
your copy. 
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Clutch cage for Yale & 
Towne’s Industrial Trucks; 
fabricated by John V. Potero 
Company, Inc., Philadelphia. 


se 


the necessary follow-up of ‘‘spatter’’ cleaning. 
With simple silver brazing, flux removal is the only 
finishing operation required. This, plus the fact that 
silver brazing is much easier (your operator need 
not be a practiced ‘‘torchbearer’’), has prompted 
Yale & Towne to redesign thirty-nine of their parts 
and components so that they can be brazed. 

Come see this part being brazed at the Design 
Engineering Show in Philadelphia, May 25 through 
28; at Handy & Harman’s Booth 115. Any questions 
you may have between now and then about silver 
alloy brazing and the benefits it imparts to thou- 
sands of components, parts and assemblies, may be 
addressed to Handy & Harman, 82 Fulton Street, 
New York City 38. 


Source of Supply and Authority on Brazing Alloy 


BRIDGEPORT. Conn 
PROVIDENCE. #4 


HANDY & HARMAN °° 
General Offices: 82 Fulton St., New York 38, N.Y. citcne cas 
DISTRIBUTORS IN PRINCIPAL CITIES 
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this new TYPE 23 


UNIVERSAL ELECTRIC 
FRACTIONAL HP MOTOR 


packs greater power 
into a smaller motor 


handles jobs formerly 
requiring larger, more 
expensive units 


UNIVERSAL ELECTRIC announces a new 

4-pole, shaded pole fractional HP motor 

... the TYPE 23 ... which provides greater 

power than previous motors of larger 

dimensions. Available in sizes from 1/50 to 

1/12 HP. The improvements that have made this 
motor more efficient are newly designed laminations, 
improved rotor construction, improved material 
processing and the new, free-aligning 

Universal Bearing. 





This revolutionary new free-aligning Universal Bear- 
ing* eliminates fractional HP motor problems due to 
misalignment. It is always in balance and can adjust 
to shaft misalignment 100% of the time under any 
load conditions. Provides longer bearing life, better 


N EW, " M P ROV E D T Y PE 1 1 8 lubrication, easier starting and quieter operation. Now 


being used in the new TYPE 23 and the redesigned 
F RACT | 0 NAL 7 P ye OTO R TYPE 118 UNIVERSAL ELECTRIC motors. 


*PATENT APPLIED FOR 
More rugged and precision built from highest quality pratt : 
materials, the redesigned TYPE 118 motor .. . available 
in sizes from 1/200 to 1/50 HP. . . is ideal for 
applications requiring maximum dependability and 
aan cen ots tele ee Write for complete information on UNIVERSAL ELECTRIC 
ventilators, unit heaters, tape recordars, refrigeration TYPE 118 and TYPE 23 fractional HP motors and the 
equipment, record players, pump units, etc. new free-aligning Universal Bearing. 











CY UNIVERSAL ELECTRIC COMPANY 
PRECISION ELECTRIC MOTORS 


EXECUTIVE AND GENERAL SALES OFFICES: OWOSSO, MICHIGAN, DEPT, 12 
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6 cece 


Have the Medicine Men Taken Over? 


| had Oc’ 


imcient Egy lan act 


ision to 
tic omplish 
Americal 
netallurgist had been visiting ther« 
ind came back idea that the 
.gyptians must ha had tool steel 
How « could th ved the 
flatn of surface on the huge ston 
of the Pyramids? 

Vhi wa ol urse the 


busine of the 


nents im enginecring An 


with the 


familia 


pecialty whereve he lool ind ex 
thing in terms of hi 

reference. He presented 
his point of view in an article in 


American Machinist; I 


plaining ever 


wn frame of 


ountered with 
in answer based on my researches and 
the brashness of youth. I hadn’t even 
been to Eg pt but I had talked with 
of the most famo of Egvyptolo 

ind read several books and had 

that the Phoenician 
diamonds to Egypt a 


my own theon 


own theory 
it would be 
metallurgist 
challenged 
Fach of us was interpreting an 

1 according to our own 
tandard You might even decid 
that patience ind labor achieved th 


( ult ind ey nearer right than 


had brought 
cutting tool What’s more, I had a 
1 picture of the head of Queen 
iti in yellow jasper, a very hard 
Around her lips is a delicat 
itline that (to m«¢ could be 
ut only with diamond The head i 
till at the Metropolitan Museum, if 
ui want to develop yout 
And you might as well 
those of the 
ind the youngster who 


l ound 1 


her of us wa 

Several other thing 

mind from that checkup. The |] 
tian mad linen with 400 warp 
threads to the inch, against our 200 o1 
O They also oriented the sides of 
the Pyramids with the then-position 
of certain stars so accurately that Sit 
I'linders Petrie could detect no 


vith modern § surveying 


error 
instruments 
Lhe i] 0 made 1 lif FA hawk he id 


vhich each ti feather was a 


} 


arate shaped piece of gold, joined 
b dering. Yet the Egyptians had 
only hand tools, hand labor 


measurement the cubit rorcarm 


ind hand 


hand 
Obvioush the vstem tr mea 


length ind span (of th 


ITC 
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ment changed everytime a new king 
throne, because it wa 
span and arm that were official 

! am reminded of thes« 


iscended the 
his 
things a 
quarter of a century later by what 
eems to be an increasing preoccupa 
tion with 
siven¢ symbols of success to 
day, the marks of modernism. We 
must have new houses, 


designs We 


mills, bigger 


newhecss, big 7TICSS, progres 


ds the 


new Cars, new 


must have bigger steel 


dam even if this re 


digging some 


bigger nuclear power setups 


Russian We must have 


education, prog! 


quires larger rivers 
than the 
progressive 
essive thinking, pri 
ressive economK We are not con 
tent with quality, with solidness, with 


enduring beauty and craftsman hip 1S 
the Egyptians were 

What if all these gages are the 
What if we're chasing a 
What if we’re all be 
bottles by a 


It is danger- 


NTONZ One 
will-o’-the Wisp? 
sold brook water in 

of medicine men? 

ous, of course, even to mention such 
1 thought, because to 


+} 


he preachments of progress 


run counter to 
tends t 
label one as the most dangerous kind 
of reactionary, a stick-in-the-mud of 
the most un-American type. There is 
no other possible answer in the popu 
lar mind—just as there wasn’t in the 
mind of the metallurgist 


‘eT, be 


Ss 


Our economy will get big 
cause the population is growing. But 
our bigger cars and bigger houses are 
becoming increasingly hard to buy be- 
ger incomes buy so much 

than they did. We're in the 
paradoxical position of having 
ind more money which buys less and 
a college 
graduate, a white-collar executive, have 
the svmbols of success. So all of our 
cars are big, our houses are big, I 
| Meanwhile, 


jobs are pushing 
the efficiency of manufacturing goe 


cause our big 


INOre 


less. Everybody wants to be 


buttons. 


up, and we have more-demanding jobs 
for fewer people. The under-average 
mentality can no longer join a labor 
gang or work on a farm—because thes« 
ire menial jobs and mechanized in 
the bargain. The man who once could 
get a job because of his physical 

ind strength is now a drug on the 


(Continued on page 235) 
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One order, one source 
... every fastener need 


Engineered fasteners 
for every design! 


A careful, thorough analysis of 
your specific fastening problem 
by our experienced engineering 
department can produce the bolt 
or screw correctly designed to 
do your fastening job most 
economically. 

Often, we find a special prob- 
lem can be eliminated by using 
one of our many standards— 
resulting in time and money sav- 
ings to you. And we have Amer- 
ica’s most complete line of indus- 
trial fasteners from which to 
choose. Fast delivery of com- 
plete orders, whether specia! or 
standard, is yours through our 
modern plants, latest type equip- 
ment and convenient warehouses. 

Call us... it will pay off. 


VMA 6546 


SCREW AND BOLT CORPORATION 
OF AMERICA sii 30°. 


Formerly 
Pittsburgh Screw and Bolt 
Corporation 


America’s Most Complete Line of Industrial Fasteners 


1959 








A new name for a dependable old friend 


On April 15, Pittsburgh Screw and Bolt share- 
holders voted to change their company’s name 
to Screw and Bolt Corporation of America. 

This new name clearly reflects our continuous 
expansion and diversification to service the ever 
increasing and rapidly changing needs of our 
customers. Today, with four major divisions and 
plants from Texas to Connecticut, our national 
scope of business has earned for us the reputation 
as producers of “‘America’s most complete line of 
industrial fasteners,” 


In keeping with this progress, our new, fully 
integrated Pittsburgh plant, covering—under a 
single roof—an area equivalent in size to ten 
football fields . . . offers the utmost in operating 
efficiency. It is representative of the modern facil- 
ities and up-to-date production techniques that 
keep our quality tops and our service prompt. 

We are happy to announce this name change 
to our many friends and look forward to serve 
you under our new banner. . . Screw and Bolt 
Corporation of America. 


SCREW AND BOLT CORPORATION 


Formerly Pittsburgh Screw and Bolt Corporation . 


OF AMERICA 


P. O. Box 1708 Pittsburgh 30, Pennsylvania 


DIVISIONS: Pittsburgh Gary Screw and Bolt Southington Hardware American Equipment 


AMERICA'S MOST COMPLETE LINE OF INDUSTRIAL FASTENERS: 
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MCHE 


Information Bulletin 


A REVIEW OF PHOSPHATE COATINGS 


Specified for the Protection of Metal Surfaces 


By HUGH GEHMAN, Assistant Manager 


Phosphate coatings are protective in- 
organic finishes that actually change 
the chemical nature of metal surfaces. 
The metal reacts with the applied 
phosphate solution to form a nonmetal- 
lic, crystalline coating which serves to: 
* Improve paint adhesion 
* Provide protection against corrosion 
* Increase lubricity of friction surfaces 
* Facilitate mechanical deformation of metals 
*® Decorate—in many instances 
Satisfactory protection of steel, 
zine and aluminum surfaces against 
corrosion, paint peeling and blistering, 


Typical automotive spray installation. 


and hard wear requires precision meth- 
ods of chemical conversion coating. 


Types of Conversion Coatings 
There are seven classes of chemical 
conversion coatings commonly speci- 
fied and used throughout industry 
today. They are as follows: 


Zinc-iron phosphate (Amchem 
Granodine). This is the heaviest type 
of coating (gray in color) used for 
prepaint treatments on steel, iron 
and zine surfaces. The process re- 
quires five or six operations: cleaning; 
rinsing; rust removal, if necessary; 
coating; rinsing; and a second rinse. 
Coating weight ranges from 100 to 
600 mg per sq. [t. 

Medium or large volume produc- 
tion of automobile bodies, appliances, 
projectiles and cabinets can be han- 
dled effectively. 

The coating solution improves 
paint adhesion by forming a crystal- 
line deposit over the metal surface. 
This deposit is rough, as revealed 
microscopically, and so offers an ideal 
gripping surface for paint particles. 
Manganese-iron phosphate 
(Amchem Thermoil-Granodine). This 
is a heavy black coating used on fric- 
tion surfaces to prevent galling, scor- 
ing and seizing of parts. Typical 


232 
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Product Development Dept., AMCHEM PRODUCTS, INC. 


metal parts treated are pistons, pis- 
ton rings, gears, cylinder liners, cam- 
shafts, tappets and various small 
arms components. 


Typical appliance treatment line. 


Iron phosphate (Amchem Duridine). 
This is a comparatively new process 
that places a light coating on surfaces 
for improved paint adhesion. Since 
cleaning and coating occur in the 
same bath, it has only three to 
five stages. 

The iron phosphate treatment is a 
spray process suited for medium to 
large volume, large or small work. 
Precleaning is normally unnecessary, 
an economy factor in its favor. 

Products protected by this process 
are steel or iron fabricated units, such 
as cabinets, washing machines and 
refrigerators. Weight of coating is 50 
to 100 mg per sq. ft. 


Zinc phosphate (Amchem Litho- 
form). This is a crystalline coating 
produced on galvanized iron and 
other zine surfaces—also cadmium - 
for improving paint adhesion. The 
purpose of the coating is to provide 
a paint-gripping surface and to pre- 
vent the reaction between acidic 
components of the paint and the zine 
metal, with the formation of soaps 
and loss of paint adhesion. 

This coating is applied in weights 
of 75 to 500 mg per sq. ft. There are 
no limitations on volume or produc- 
tion or on size of products treated. 
Zine phosphate coating is used on 
zine alloy die castings, zine or cad- 
mium plated sheet or components, 
hot dip galvanized stock, and 
Galvanneal. 


Amorphous phosphate (Amchem 
Alodine). This a protective coating 
for aluminum and aluminum alloys. 


Typical aircraft dip installation. 


It may be used in place of anodic 
deposition for improved paint adhe- 
sion and corrosion resistance. 

This coating is practical for pro- 
duction in any volume. Coating 
weight is 100 to 600 mg per sq. ft. 
Products treated include aluminum 
awnings, doors and windows, aircraft 
and aircraft parts, missile parts, roof- 
ing and siding. Particularly good 
when aluminum is painted prior to 
forming. 


Zinc-iron phosphate for oil absorp- 
tion (Amchem Permadine). This is a 
relatively heavy coating adapted to 
the retention of rust-inhibiting dry- 
ing or nondrying oils and waxes on 
ferrous metal surfaces. The coating 
is applied to a weight of 1000 to 
4000 mg per sq. ft. 


Typical continuous strip line installation. 


The process is satisfactory for large 
or small work in any volume—nuts, 
bolts, hardware, guns, tools, etc. 


Zinc-iron phosphate for metal form- 
ing (Amchem Granodraw). This is 
a specialized coating used in con- 
junction with a suitable lubricant to 
facilitate the cold mechanical de- 
formation of steel. The coating acts 
as an anchor for the lubricant 
throughout drawing, extrusion, and 
cold forming operations. 

It is a successful treatment for 
products such as blanks and shells 
for cold forming, heavy stampings, 
impact extruded shapes, drawn wire 
and tube. 


For more comple le inf rmation about any 
one or all of these chemical conversion coat- 
ings, contact an Amchem sales representa- 
s at Ambler 00, Pa, 


five or write 


AMCHEM PRODUCTS, INC. (Formerly American Chemical Paint Co.) 


AMBLER 20, PA. « Detroit, Mich., St 


Joseph, Mo., Niles, Calif., Windsor, Ont 


Amchem, Granodine, Thermoil-Granodine, Duridine, Lithoform, Alodine, 
Permadine and Granodraw are registered trademarks of Amchem Products, Inc. 
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Time 
for your next 
MODEL CHANGEOVER? 


OT 

a last minute 
change in & 

your current 


CONSULT 


model? TUBE 


DESIGN 
SERVICE 


Our 28 years of experience in the design and 

application of tubing and tubular parts makes 

H & H a good place to take your next tube 

§ 7%. engineering problem. This service is available 

Originators v/ to any manufacturer seeking such help and 


and sole makers > does not obligate the user in any way 
of METALFLO . : 


{ — tubing LU 
be TUBE AND MANUFACTURING CO. 


_— . 
A : a | 
rm ~ 

~~ ° 


METALFLO LOCKSEAM COIL STRIP S-EAML TUBIN 
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how much Dust 
can a filter 
collect? 


UP TO 99.99% 


J ® Microscopic barbs on the live fibers of 
if if uses Felt make felt the ideal filtering medium. 
These scales collect and hold dust parti- 

a cles. They also encourage ‘‘build-up” or 

MESTE RR ee LT: caking which actually increases filter effi- 
ciency. At the same time, their natural 


interlocking action holds fibers tightly 
Such efficiency is possible in a Hersey reverse- together, through years of flexing. 


jet filter with particle size of 5 microns and a For helpful engineering information on filtration 
pressure drop of 14 inch of water. felts, write 


solids from liquids, or solids from gases. It is 


Dept. M 
used effectively in fuel filters, air filters, 4021-4139 Ogden Ave. 
Chicago 23, lll. 


Felt can be used to filter solids from solids, st... 4 
WwW 


chemical filters, respirators, or dust collectors. 
MANUFACTURERS AND CUTTERS OF WOOL FELTS 


234 CIRCLE 227 READER SERVICE CARD PRODUCT ENGINEERING + May 11, 1959 





Tangents continued | 
market, unless he’s ugly enough to be 
a TV wrestler. 
And the rest of the world, seeing ee 


our success, wants to be industrialized 

too. Their products, produced on ma- * rs 

chines like ours, can be sold here at 

far under our costs. Their people hope Bi G switch featu res 
to live like us, but the centuries are 

against them, at least for now. Still * . e 

they strive for bigness, for newness, in sma SWwITC SIZE 
for progressiveness, a philosophy we 


demonstrated and sold much better 





than the humanitarianism and free 
dom we thought we were advocating 

This makes the faint-hearted want 
to turn back the clock, and gives rise 


to an entire school of thought that in ; 

sists this is an impossible and renegade 

thing to do. : 
ba 


Is it? Turning a clock back is known 
to ruin the works—even though in 


many cases this isn’t so unless the DENISON 


clock has a strike or alarm mechanism 


that would be affected. And turning LOXSWITCH 
back the clock figuratively is 


} 
also 


be. What about reducing the federal MODEL M 


debt, reducing aid to education, cut 

ting governmental bureaucracies, cut 

ting doles and unemployment pa LIMIT 
ments? Some of these steps might 

ilso stop the inflationary spiral, might SWITCH 
reawaken the individual sense of r 

sponsibility ; the new worker's 

question revolve about the chance to 

ichieve rather than the number of 

weeks until he becomes a vice-presi 

dent and until he collects the fringe 


(Continued on page 239) 


thought to be ruinous—but may not 
| 
| 
| 
| 
| 
| 





Tested to over 45,000,000 
cycles under electrical load 


e Heavy duty nylon latch mechanism e Fits thousands of existing layouts 
e ¥%” wide contact gap ° 
© Two completely isolated circuits, 1-NO, 1-NC 


e 600 volt industrial control rating (not 
just pilot duty © Light actuating force—45 oz./in. 


e Short trip differentia-—6° © Water-, oil-, dust-tight—NEMA 12 


Plug-in convenience—or direct wiring 


© 50° safety overtravel—both directions 


FREE — 4-page folder gives complete dimensions, specifications, 
prices, lever styles, boxes. Write for Bulletin M-1, R. B. Denison Mfg. 
Company, 102 St. Clair Avenue, N.W., Cleveland 13, Ohio. 


DENISON 


Wire with LOXSWITCH and you wire for good! 
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From 1 set | 
of die castings Brumberger makes 
ae wcevceres' 30 2 different products 


MT. VERNON FILES 


If you like to project color transparencies, these two More than that, Brumberger has made full use of 
new automatic Brumberger* 35 mm, low silhouette, Mt. Vernons’ complete four-fold service: coordinated 
slide projectors will dazzle you. They are priced much designing, die making, casting and machining facilities 
lower than other automatic projectors and eliminate all under one roof in 200,000 square feet of manufac- 
the additional expense of slide magazines and extra turing space 
carrying case And when you plan to make a better product at 
These are fine examples of keen engineering per- lower cost by resorting to die castings 
ception, for all the inherent advantages of die casting give you invaluable help. Just call in 
have been applied with those of metal stampings and Mt. Vernon sales 
plastics to produce competitively priced photographic 
products of outstanding eye appeal and performance 
As you can see, these aluminum die castings are in- 


, we can also 

your nearest 

representative for fast service 
*Brumberger Brooklyn, N. Y. 


tricate. All the necessary slots, channels, pins, gratings, 
bosses, holes, compartments, handle holes and various 
recesses are incorporated into the shells so that simple, 


ERE ii Trai Hane 


5 peas HS 
ry? Free} 

rapid assembly and minimum finishing operations of ; 122] ity} | Nyt . bi a 

the final product result 


Heat from the projection lamp will not warp or pat T Vv e R fe re) ee 
weaken the castings, and correct alignment of the op- bad 


tical system is maintained at all times by the thin but DIE CASTING CORP. 


rigid, lightweight sections. For Brumberger, die cast- er ; 
ing has proved to be a supremely advantageous manu- Ritalin ooo vrs lina ernes 





facturing method 


neseancn (Z) 
BIRMINGHAM, ALA.: Mr. |. B. Armstrong, Jr., P. 0. Box 2244 QUINCY, MASS.: Mr. Edmund W. Libby, 91 Merrymount Rd. 
SALES BROOKLYN, N. Y.: Mr. Robert V. Moore, 2317 Plumb 2nd St ROCHESTER, WN. Y.: Mr. William Sauers, 101 Briarcliff Rd. 
REPRESENTATIVES CLEVELAND, OHIO: Mr. Grant Eller, 6 East 194th St SKANEATELES, N. Y.: Mr. Jerome J. Theobald, 9 E. Genesee St 
GUILDERLAND, N. Y.: Mr. David H. King, 75 Willow St STAMFORD, CONN.: Mr. Anker Anderson, Cascade Road 


LUTHERVILLE, MD.: Mr. C. Mcintosh Gordon, Box 55, R.R. No. 1 VALLEY FORGE, PA.: Mr. G. T. McMaster, P.O. Box 115 
PITTSBURGH, PA.: Mr. Andrew W. Anderson, 300 Pasadena Drive So 
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Now. from thre Laboratorve s of ( A FF | RE, . 


THE MOST EXCITING RELAY DESIGN OF THE YEAR 


NEW SI X-1N-LINE HG6F RELAY BRINGS BIG SAVINGS 
IN SPACE, POWER, AND COST 
Latest in the Clare line of Mercury-wetted Contact This striking new design provides the most re- 


Relays, world famous for their billions of opera- liable, durable, maintenance-free relays ever made 
tions*, is Type HG6F, a six-in-line flat-pack relay. anywhere, p/us these savings 

















SAVES SPACE 
UTalrel0l- mm ol-lon.t-lellale Mm: halelael-mmne] om Colts. 0) 
Savings in space over cylindrical 
multi-element mercury- 
wetted contact relays. 


SAVES POWER- 
Six switches per coil saves 
operating power. 


SAVES COST— 
Switch cost as much as 26% be- 


low cost of same number of switches 
Tames dilate idler: 1mm oy- Lele: le 1-1-8 


*Mercury-wetted contact relays on test have completed 
over 8 billion operations with a contact-load of 250 volt 
Compact CLARE amperes, and are still going strong 





MECHANICAL TYPE HG6F Relay ready 


for mounting. Overall 


FEATURES dimensions: 3.640 °x3.125 "x 1.046 


Flat, rectangular package makes 
most efficient use of chassis space. 









Printed circuit mounting eliminates 

customary internal wiring except for 

coil leads 

Units can be stacked in line without 

interaction. 

No shelf deterioration; requires no 

maintenance \ 

Contacts cannot wear, get dirty, Arrangement of H AT Four CLARE Type 
stick by locking or welding, nor six-in-line mer- HG6F relays mount 
chatter cury-wetted con- in a space 50% 
Tamper proof. tact switches on > ZL 4 : less than cylin- 
Completely protected against dust printed circuit : drical muliti-ele- 
and dirt, corrosive fumes, and ex- panel. ' ay ment assemblies. 
plosive atmospheres ‘ : 

No mechanical damage when sub- 

jected to usual military shock and 

vibration tests. 


ELECTRICAL 
FEATURES 


Life expectancy measured in billions 
of operations 
No contact chatter or bounce. 


Low and consistent contact resist- , SEND FOR BROCHURE CPC-2 


ance. ~ 
«A PPAR ASSESS For complete information, contact C. P. Clare & Co., 3101 Pratt 


Contacts rated at 5 amperes, $00 Blvd., Chicago 45, Illinois. In Canada: C. P. Clare Canada Ltd., 

volts (d-c or rms) F ; 
Siddiedl ti calbake wie 0 2700 Jane Street, Toronto 15. Cable Address: CLARELAY 
closing and current prior to 
opening, 250 volt-amperes 
maximum. 

Nominal operating time: 1 watt in- 


put, 11 milliseconds; 2 watts input, 
7 milliseconds; 4 watts input, 5 milli- q 
seconds 


Release time: 4 milliseconds or less. 
Maximum continuous dissipation: . 
5 watts at 100° F. FIRST in the industrial field 








...and you'll see why 





Acheson's EMRALON 
is providing new 
application stories. 


The recent introduction of ‘EMRA- 
LON’ surface coatings has literally 
“opened the door” for scores of man- 
ufacturers seeking the unparalleled 
properties of du Pont’s tetrafluoro- 
ethylene (TFE) but handicapped by 
the high fusing temperature. With 
‘EMRALON’ 310*, a one hour cure at 
300°F. is all that is necessary. For 
substrates even more sensitive to 


heat, there is air drying ‘EM- * / 
RALON’ 3207. In either «> yf 
C 


case, these versatile new 
coatings provide excellent 
adhesion, low coefficient of 
friction, toughness and corro- 
sion resistance. What’s more, 


ment. 

Why not test ‘EMRALON’ 310 or ‘EMRA- 
LON’ 320 on your application. Send for an in- 
troductory package complete with data sheet. 
The cost is only $4.25 prepaid for enough 
material to coat 5,000 sq. in. of surface. ($4.50 
west of the Rockies) Write today! 


ACHESON COLLOIDS COMPANY 
Dept. PE-59, Port Huron, Michigan 
Gentlemen: Your new ‘EMRALON’ surface coatings suggest themselves os 


possibilities for a current design problem. Send an introductory package 
to me prompitly. 


EMRALON' 310 (bake type) | 
EMRALON’' 320 (air-dry) 


Bill me on Order No... 


Check enclosed 
] Please have your service engineer coll 


() Send descriptive literature 














APPLICATION: 


| 
} 
| 
| 
| 
TITLE: 
| 
| 
| 
| 
| 
| 





——————— eed 
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ot 

‘EMRALON’ can be applied by \4 

conventional paint spray equip- 4 
4 


**EMRALON 10 is manufacture 
under 8 7 


T'EMKALON 


d under exclusive r 
yt licensed for use or 
320 — Patent applied for 


ACHESON (Colbids Company 


PORT HURON, MICHIGAN 
A division of Acheson Industries, Inc 
Also Acheson Industries (Europe) Ltd. and affiliates, London, England 


Patent 2,425,706. N¢ 
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Tangents continued 


benefits that secure him against illness 
and old age. 

Several preceding civilizations have 
fallen because they got too big for 
their britches. Ours seems headed in 
the same direction, and principally be- 
cause we're carried away by the urge | 
to bigness and newness. We must have 
new stvles, not because they're better 
or more efficient, but because they're 
new. 





Why? The acceleration of our de 
velopmental pace may be running | 
away with us. We may be striving for 
these things, not because they're bet- 
ter but because they’re just different. 

I'he objective in any change should 
be improvement, whether it be in | 
government, in way of life, or just in 
design of some everyday product. It 
is too much to expect that a design 
should be able to sell itself, but that | 
is perhaps the idea. We have grown 
so accustomed to pressure merchandis 
ing, the so-called “‘hard sell,” that we 
tend to believe that bigness in adve1 
tising or promoting will compensate 
for any fault in design. But the aver 


age man 1S beginning to wake up, to New heat treating equipment 


feel a little jaded at all the pressure. 


his signals a possible era in which 


the new model is dictated not by style produces better fasteners at 


change or calendar but by technical 
advance, by added quality for the 
money, by some solid rather than 
superficial gain. That will be turning 
back the clock to the olden days when 
a dollar was a dollar and a good cigat 
cost a nickel when the consumer 
knew what he wanted and made sure 
he got it. There'll no doubt still be 
medicine men selling snake oil, but 
there won’t be so many suckers crowd 


These new, specially designed Holcroft heat treating units 
harden, quench, wash, and temper in a continuous operation 
Automatic devices regulate and record processing data for 
accurate, close control of this all-important manufacturing 


go t ° 
ing up to buy it function. 


Throughout Allen’s great new plant, new facilities like these 
assure constantly higher quality in hex socket screws and 
related products. Today, more than ever, ALLEN is the “buy 
word” for socket screws, as well as keys, dowel pins, and 
pipe plugs 








Allen Flat Head Cap Screws, in countersunk 
tapped holes, give you absolutely flush surfaces 
Where you cant countersink—fastening thin 
metal parts like covers, access panels, or guards 
for example—Allen Button Head Cap Screws will 
give you the smooth, streamlined effect you 
want. Class 3A fit. Leader points, of course 
Available from stock in all popular sizes. Ask 
your Industrial Distributor for samples and full 
information. Or write directly to The Allen 
Manufacturing Company, Hartford 1, Conn 


“Put the cover on your typewriter. This let- | 
ter is Top Secret.” | 


ER-SOCHET SCREWS 
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BABBITT AND BRONZE 
ALUMINUM ON STEEL 


CAST ALUMINUM ALLOY GRAPHITED BRONZE LEDALOYL SELF-LUBRICATING 


When you , 
need POWDERED IRON 


a Johnson Bronze can provide the solution. We pro- 

: ew" duce all types of sleeve bearings in a number of 

c= standard sizes. In addition, we have the facilities 

Sleeve to produce an infinite variety of custom-made 
bearings to your specifications. The best bearing 

for any application can be found among the types 

a illustrated above. To get the exact bearing you 
Bearings need at reasonable cost, contact Johnson Bronze 


Company, 508 S. Mill Street, New Castle, Pa. 


Callon... \\ Johnson Bronze 


Subsidiary: Apex Bronze Foundry Co., Oakland, California 
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LOGANSPORT MACHINE CO., INC. 


LOGAN HAS iT 1 812 CENTER AVENUE, LOGANSPORT, INDIANA 
PLEASE SEND COPY OF CATALOG 
f 


} 100-1 AIR CYLINDERS 200-1 HYD. POWER UNITS 
100-2 MILL-TYPE AIR CYLS 200-2 ROTOCAST HYD. CYLS 


t 

[) 100-3 AIR-DRAULIC CYLS 200-3 750 SERIES HYD. CYLS 
RIGHT PRICE [) 100-4 AIR VALVES 200-4 AND 200-7 HYD 

() 100-5 LOGANSQUARE VALVES 


TOP. QUALITY Cas [) 200-6 SUPER-MATIC CYLS 


C) 100-6 ULTRAMATION > 
CYLINDERS 300-1 CHUCKS 


PEAK PERFORMANCE (300-2 PRESSES ] ABC BOOKLET 


) FACTS OF LIFE () CIRCUIT RIDER 
To 
in hydraulic power devices ae 
NED een 
FREED eeeeeen 


SSSSeeeeeeeeeeeeeeeeeeeeeeeeeoceeseeeeeeeeeeee 


FREE senp For your Copy 
OF THE LOGAN “CIRCUIT RIDER” 


A 32-page manual on fluid power circuits 
(fifth edition) completely revised to present 
current engineering trends. 


ILLUSTRATED—LOGAN MODEL 6031 
HYDRAULIC POWER UNIT 


MEMBERS: Natl. Mach. Tool Builders’ Assn.; 
Natl. Fluid Power Assn 
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O©EOGOGO 2ST 


Cumulative Damage 

While applying various damage 
accumulation hypotheses to shock 
and vibration problems, it was found 
that a plot of allowable response (for 
the largest of a sequence of excita 


tions) versus number of excitations 
Automotive 


in the sequence produced straight 
Spring Loaded 


lines on log-log paper for each value 
of damping. It seems likely that a 
generalization could be found that 
would relate allowable response to 
largest excitations with a load-distri 


Heavy Duty bution factor, a material-and-structure 


) * ; 
DUAL ? . Spring Loaded factor, and the material constants 
DRIVE ; from fatigue tests. One form of the 


generalization is presented together 


Simplified Power Division YO a! sent with numerical examples of its use. 


A Generalization of Cumulative Damage, 


Between PTO and Vehicle Drives Oil or Dry R M Mains, Knolls Atomic Power Laboratory 
Multiple Disc ASME paper 59-Met-1, 29 W 39th St, New 
York 18. 


This is a foot-controlled, spring-loaded clutch of Sew Relaxation Affects 


rugged construction. It drives both the vehicle (Rag Material Under 


_ Combined Stress 
transrnission shaft and the power take-off shaft. Heavy Duty | 
Over Center How a material subjected to com 


Power is transmitted to the power take-off by a va) bined alternating and static stresses 
Dh reacts to relaxation may be repre 

hollow shaft, driven by a splined hub in the A" sented by two nonlinear Maxwell 
" units These make it possible to 

clutch cover plate. This hollow shaft operates at “=a describe behavior quantitatively and 
a. permit computation of fatigue stress 
range diagram. Three stages are pro 


° ° ° ° ose ag lo FQ 
mission shaft operates inside the hollow shaft. {if wr dhe oer <goredbmagian, aba 


notched specimens; stages can be an 


This Dual-Drive design results in dependable é alyzed at present 


all times the engine is running. The vehicle trans- 


= Effect of Relaxation on Behavior of Materials 
iss i Under Combined Alternating and Static Siress 
control and transmission of full engine power to pewer oo ae aa ee ae 
° °° aper 59-Met-3, 29 W 39th St, New York 18 
vehicle driving-wheels and power take-off. sine =, 
Silicone Rubber for 
SEND FOR THIS HANDY BULLETIN High-temperature Seals 
Shows typical installations of ROCKFORD lests conducted at 350-450 F levels 
CLUTCHES and POWER TAKE-OFFS. Contains noe cepa C7 Dae 
; te ( 1 ] vest oO ssion set, 
diagrams of unique applications. Furnishes meter pr wide iowce ( mpre 4 
capacity tables, dimensions and complete _soewren 


specifications. 


but harder compounds are superior 
for high compressive stress require 
ments. Relative properties of com 
pounds containing precipitated silica, 


ROCKFORD Clutch Division BORG-WARNER | fumed silica, diatomaceous silica fil- 
209 Catherine St., Rockford. Ill. U.S.A ae ters, ditertiary butyl peroxide are also 
arnerine ” ocktord, 7 3A. BORG-W 


discussed. Max temperature of 500 | 
Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, tl. 


is indicated for all compounds 


| 
| 

Properties of Silicone Rubber for High-tem 

perature Static Seals,” Todd and Miazga, Pratt 

and Whitney Div, United Aircraft Corp, SAE 

paper 50 V, 485 Lexington Ave, New York 17. 
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Specification steel making in Blaw-Knox Steel Foundries 
gives your product physical properties for maximum service 


To insure the physical properties nec- 
essary for the service requirements of 
your product, Blaw-Knox maintains 
facilities for specification steelmaking 
including the regularly used mixes of 
carbon steels as well as special alloys 
such as molybdenum, chrome, nickel, 
and vanadium grades. 

Ten acid open hearths, ranging in 
capacity from 10 to 70 tons, and two 
electric furnaces are available to pro- 
duce exact quantities of many differ- 
ent grades of steel for many different 
castings at the same time. In some 
cases, as shown, huge castings weigh- 
ing up to 300,000 pounds are poured 
simultaneously from three ladles. 

Steelmaking to your order, in large 


STEEL CASTING SERVICE 


or small amounts, is another part of 
Blaw-Knox Steel Casting Service that 
adds value to your product. And 
there’s good reason why. Blaw-Knox, 
one of the world’s leading manufac- 
turers of rolling mills and industrial 
machines, knows how to keep an eye 
on the end-use conditions of a steel 
casting, make it for maximum service 

If you design or build products 
using cast steel components, ranging 
from 50 pounds to 300,000 pounds, 
Blaw-Knox would like you to have 
a copy of our brochure detailing Blaw 
Knox Steel Castings Service. Write 
to the Foundry and Mill Machinery 
Division, 300 Sixth Avenue, Pitts- 
burgh 22, Pennsylvania. 


hh, 
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This intricate pipe 


line booster 


housing was cast and machined 


Knox Foundry 
working pre 
20,000 pounds 


ssure 


Test pressure 


1500 


p.s.i 


at 
180 
We 


compres 


: Bi 


} 


ts 


w 


‘ 


-_* 





4-cycle 
oe H L E R Short-stroke 
- N Gl N i- Ss Air-cooled 


MODEL 


K161 


e Balanced crankshaft— ball bearings at 


both ends. 
e Externally mounted breaker points. 
e Positive splash lubrication 


& Cylinder and crankcase are made of 
metallurgically controlled close grained 
cylinder iron. 


& Mechanical governor for accurate 
R.P.M. control 








Kohler engines are conservatively rated, 
quick-starting, reliable. 


Experienced application engineers are 
ready to help you choose the engine that will 
do the job. 


Kohler Co. has manufactured internal com- 
bustion engines for 38 years. 


Send for illustrated booklet. 
FROM 3 TO 24 H.P. 


Industrial Sweeper 


KCHLER CO. Established 1873 KOHLER, WIS. U-S.A. 


KOHLER or KOHLER 
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Wherever your hydraulic machinery goes — 


Other Outstanding 
Shell Industrial Lubricants 
Shell Rimula Oils—for heavy-duty diesel 
engines 
Shell Talona R Oil 40 —anti-wear crank- 
case oil for diesel locomotives 
Shell Alvania Grease 


dustrial grease 


Shell Turbo Oijls—for utility, industrial 
and marine turbines 


multi-purpose in- 


Shell Dromus Oils—soluble cutting oils for 
high-production metal working 


Shell Macoma Ojils—for extreme pressure 
industrial gear lubrication 


Shell Voluta Oils—for high-speed quench- 
ing with maximum stability 


SHELL TELLUS OIL 


the performance-proven hydraulic oil 


eMus\is there too! 


H 





Its performance and name are 
the same around the world 


Shell Tellus Oil is available to 
your customers abroad. Because of 
this world-wide availability, they 
can enjoy the same performance that 
your domestic customers rely upon. 


Tellus® Oil is top-rated as both 
a lubricant and a control fluid for 
complex hydraulic systems. Its 
ability to combat oxidation, rust, 
sludge formation, wear and foaming 
has earned it world-wide popularity. 
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Wherever your hydraulic machinery 
goes, make Tellus Oil your standard 
recommendation. 

For more complete information, 
write Shell Oil Company, 50 West 
50th Street, New York 20, New 
York, or 100 Bush Street, San Fran 
cisco 6, California. In Canada: Shell 
Oil Company of Canada, Limited, 


505 University Avenue, Toronto 2, 


MH 
SHELL 


Ontario. 
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An entire 


NEW 

Plant devoted 
exclusively to the 
making of 


Precision 
BALLS 


... the best—Strom combines 
40 years’ experience with the 
most modern methods and 
machinery to produce the 
world’s finest balls. 


4 rf 1 aw, 

& | [4 
ot 275 . 

am an 


Balls 

of Chrome, 
Commercial-type 
Carbon and 
Stainless Steels, 
Brass, Bronze, 
Monel Metal, 
and Special 
Materials 


On| STEEL BALL CoO. 


Erwin, Tennessee - Telephone ERwin 2-1141 


Pacific Coast Representative: R. J. SCHENK, 716 South Main Street, Santa Ana, California 


Southwestern Representative: E.E. GRAHAM & Co.. 3701 Navigation Bivd., Houston 3, Texas 


Chicago Representative: ROBERT YOUMANS, 6110 West 26th Street, Chicago 50, Illinois 
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NEW 
BOOKS 


NEMA Standards 
Publication for Motors 


and Generators 


Standard MGI-1959. National Electrical Man 
ufacturers Assn, 155 E 44th St, New York 17 
10 x 11%, loose leaf. $10 

NEMA is a nonprofit trade associa 
tion of manufacturers of electrical ap 
paratus and supplies. It is engaged in 
tandardization—this publication _ is 
one of the results—to facilitate unde 
standing between the manufacturers 
and users of electrical products 

Chis standard provides practical in 
formation concerning construction, 
dimensions, enclosures, frame assign 
ments, test, performance and manu 
facture of ac and dc electric motors 
ind generators. It does not apply to 
heavv traction motors for railroads, 
motors for mining locomotives, a1 

Iding generators, tov motors and 
generators, nor to electric fans of the 
lesk, bracket or ceiling types. This 

printing has consolidated all cot 

rections and additions made since the 
last printing in 1955, but is otherwis« 


the yA TTC 


Handbook of Probability 
and Statistics with Tables 


RICHARD STEVENS BURINGTON and DONALD 
CURTIS MAY. Handbook Publishers Inc, San 
dusky, Ohio. 72 x 5, 332 pp. $6 


The rapid growth of the applica 

ns of the theory of probability and 
tatistics to a vast variety of fields has 
resulted in the publication of many 
books and articles on the subject. ‘This 
book provides—in a small, convenient 
size—a pocket handbook of probabilit 
ind statistics, sufficiently comprehen 
sive to fill a broad variety of needs, 
ind yet simple enough in its structure 
to permit use by people having a wid 
ditference of training, background and 


experience 


Logical Design of 
Electrical Circuits 


RENE A HIGONNET and RENE A GREA 
McGraw- Hill Book Company Inc, 330 W 42nd 
St, New York 36. 6 x 9, 232 pp. $10 


From a very simple basic beginning 
using black and white marbles for 
in analogy—the authors introduce 


(Continued on page 250) 
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to protect a product in process, storage or transit 





SE 


os ah Rae 


CAPLUG* 





take your pick from over 500 sizes 
in a dozen different styles now in stock 





* Molded of tough, flexible Poly 
ethylene, Caplugs won't chip, 
break, shred or collapse. Easy 
to apply and a cinch to remove, 

* they're ‘most kind to threads 


and polished surfaces 


CAPLUGS DIVISION, 

PROTECTIVE CLOSURES CoO., INC. 

2205-9 Eimwood Ave., Buffalo 23, N.Y. 

> Mail a free assortment of Caplugs, literature and prices to us, 


without obligation. 


get a kit full of samples 
in exchange for the coupon attached 





NEW! snc 


THERMAL TIME DELAY SWITCH 
10-20 Amp. Capacity— SNAP ACTION 


The new Series TH Timer makes accurate switching con- 
trol of high current applications practical and economical 
for the first time! No more bulky, costly thermal switch 
and relay combinations ...no more teasing of load 
contacts in electro-mechanical circuits from slow make- 
and-break. The new Series TH Timer’s SNAP ACTION 
contacts give fast, positive switching of loads up to 
20 amperes. 

There’s a wide choice of contacts, too: SPDT, DPDT, 
Double Break, Magnetic Blowout DC and others to 
match your needs. 

This new, compact timer automatically compensates for 
ambient temperature changes, by using two parallel bi- 
metal strips. Longer life comes from the rugged, totally 
enclosed cast ceramic heater. And you can adjust your 
time cycle easily with a single screw. 

These new developments are just two recent Available in time cycles from 2 seconds to 5 minutes, 
the new Series TH Timers are the low-cost answer to 
switching in air conditioning, refrigeration, exhaust and 
heater controls, computers, lighting, and a host of other 
controls. If you would like more information applications. 

about the line, drop us a note requesting our For complete information, write today for Bulletin #900. 


EW! SIMPLIFIED 


PUNCHED CARD PROGRAMMER 


Direct Control from Programmer to Process! 


Here’s the simple, dependable method of applying true 
automatic control to most of your manufacturing and 
operational processes . . . direct control of up to 85 indi- 
vidual load circuits through as many as 30 separate 
functions . . . with permanent, convenient 5” x 9” Mylar* 
punched cards. 

Operation from any switch closure makes this electro- 
mechanical card reader easily adaptable to a variety of 
control systems, including analog, digital, temperature, 
feed-back, photoelectric, time and many others. Already 
in use for a wide variety of industrial and military appli- 
cations, these flexible units are easily modified to meet 
your particular requirement. 

For more information, write for Bulletin #100. 





items added to our ever growing line of indus- 


trial timing devices which now exceeds 1,700 


general catalogue. 


*Reg. T.M. du Pont 


og se Vossen ies) INDUSTRIAL TIMER: CORPORATION 


Pulse Beat of Industry 1415 McCARTER HIGHWAY, NEWARK 4,N. J. 
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TORRINGTON CRACKS THE NOISE PROBLEM The squeeze toward compactness 


air conditioners has forced the decibel level up to.the point that noise is now the No. F problem. 1 In 


Sin room 


. . . r , “ nif , 
anticipation of this trend, two years ago Torrington’s air impeller laboratories went to Work on “noise 


I The result is the fevolutionary Torrington H Wheel—one of the most important breakthroughs in air 
conditioning history. I In one room air conditioner application test the H Wheel reduced the noise level 
from 63 to 53 decibels; and it was less than one half as loud. 1 Torrington’s engineering department is 


now offering samples of the H-Series Wheel for evaluation in your new product development program. 


THE TORRINGTON MANUFACTURING CONMPANY 
TORRINGTON, CONNECTICUT e VAN NUYS, CALIFORNIA e OAKVILLE ONTARIO 








PERFORMANCE 
PRUE os ccen 


Specify G.1. to be sure! Nearly half a 
century of experience in solving the 
motor problems of large and small 
motor users throughout the world is your 
guarantee of satisfaction. 


; 
2s 


MODEL “A” Two-pole, shaded-pole motor. 
Proved Dependable millions of times 
over, it's the power choice of the 
nation’s great-name manufacturers . . . 
setting an amazing performance record 
in countless applications from phono- 
graphs to kitchen fans to pumps. 





HP Locked Max. Free 


MODEL 2800 Torque Torque Pome 


RPM in./oz. in./oz. RPM 
T 

1/500; 0.7 1.1 | 3360 
1/350} 1.0 





1.4 | 3380) 
10| 17 | 27 | 3430) 
19 | 33 | 
21 | 38 
25 | 45 
27 | 53 
30 | 65 


+ 


| 
3.1 7.0 
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DAWA Wea en ele 
22 2* 222% 2*2*e 


3490 | 134" 


>>|>>|> >>> >>> > >>> >>> >> 


_ > > 
45 4.0 7.5 | 3490/2” 
i | 





Standard shaft diameter .1817, 1/4" shaft 
available if desired. 


Motors For All Types of Applications 











Write today for catalog 
sheet and quantity-price 
quotations. 


THE GENERAL INDUSTRIES co. 


DEPARTMENT GK ¢@ ELYRIA, OHIO 
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New Books continued 
Boolean algebra and carry it through 
all the fields of circuit design 
Covered are the theory of sets, two- 
terminal contact circuits, geometrical 
representation of combinations, per 
mutations and symmetries, multiter- 
minal circuits, control of receivers by 
switching circuits, sequential circuits, 
relays and rectifiers, and vacuum tubes 
as switching elements. A _ table of 
four-relay circuits, prepared by Edward 
I Moore, Bell 


tories, occupies 22 pages in the ap 
| pag 


lelephone Labora 


pendix. It shows minimal circuit at 
rangements for circuits containing up 
to twelve constituents 

Ihe authors have used these logical 
methods successfully in the construc 
tion of a photographic type-composing 
machine known as the Photon 


Electromechanical 


Energy Conversion 


WHITE AND WOODSON. John Wiley & 
Sons Inc, 440 Fourth Ave, New York 16. 
6 x 9, 646 pp. $12.50. 


Fundamental 
electromechanical system are analyzed 


interactions in an 


Simple transducers are used to intro- 
duce the subject 

Masses of detail about steady-state 
characteristics and device design are 
discarded in favor of a thorough treat- 
ment of 
energy 


characteristics of 
feedback control 
system theory, and their interrelations 
A two-phase model of an electric “gen 


dynamic 
converters, 


eralized” machine is developed and its 
equation of motion derived and used 
in all the machine analyses of later 


(Continued on page 252) 








"Ob, knock it 
doing your job.” 
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Eastman 910 Adhesive 
solves another 
production bottleneck 


New Plastic Corporation, Los Angeles, 
manufactures light, attractive hammers 
s part of an all-purpose tool kit, called 
Diligent Duchess,” designed specifi« 
cally for housewife or career girl 
a molded 
plastic adapter on the end of the glass 
fiber handle is coated with a small 
amount of Eastman 910 Adhesive and 
immediately rammed into the steel 
forged head 


To assemble the hammer 


Within minutes, the bond is strong 
en ugh fo permit pac king for shipment. 

The adhesive-bonded hammer with- 
stands 300,000 blows successfully, in- 
dicating a service life expectancy three 
times normal 

Eastman 910 Adhesive is making 
possible faster, more economical as- 
sembly-line operations and new design 
approaches for many products. It is 
ideal where extreme speed of setting 
is important, or where design require- 
ments involve joining small surfaces, 
complex mechanical fasteners or heat- 
sensitive elements. 

Eastman 910 Adhesive is simple to 
use. No mixing, heat or pressure is re- 
quired. Upon spreading into a thin film 
between two surfaces, setting begins 
immediately. With most materials, 
strong bonds are made in minutes. 

What production or design problem 
can this unique adhesive solve for you? 


A Bonds Almost Instantly 


hee ... Without Heat, 
Adbesive Pressure or Catalyst 


For a trial quantity (4-ounce) send five 
dollars to Armstrong Cork Company, In- 
dustrial Adhesives Division, 9105 Irvin 
Street, Lancaster, Pa., or to Eastman Chem- 
ical Products, Inc., Chemicals Division, 
Dept. P-5, Kingsport, Tenn. 
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floats? 


Nicholson can deliver precision welded floats 
—made to your specifications—to fit your pro- 
duction schedule. Use the above form to tell 
us how you want them. 


Here are the standard specs: 


@ MATERIAL—steel floats with chromium, cadmium or 
copper plating—with sandblast or pickled finish 
... Stainless steel and Monel floats—rough-buffed, 
polished or with welds ground smooth and highly 
finished. 

@ SHAPE—spherical, elliptical, cylindrical. 


@ SIZE—from 2 inches to 14 inches diameter. 
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Name the way 
you want them! 


MATERIAL 
SHAPE 

SIZE 
PRESSURE 
QUANTITY 
MORE INFO 


Your Name 
Title 
Company 
Address 


See below for details 
Fill in blanks, tear out, and mail to: 
W. H. NICHOLSON and COMPANY 
Wilkes-Barre, Pa. 


@ PRESSURE—from vacuum to 4800 lbs. 
@ QUANTITY—as many as you need. 


These high tensile strength floats have ex- 
ceptional resistance to pressure and corrosion. 
Float halves are die-formed, with inward rolled 
edges—not spun, laminated or electrodeposited. 
Today, thousands of Nicholson floats are in 
service— most as buoyancy mediums. . . many 
as fluid chambers and pressure vessels. Write 
for details about the full Nicholson line. 

W. H. NICHOLSON AND COMPANY, 12 OREGON 
Sr., WILKEs-BARRE, Pa., Sales and Engineer- 
ing offices in 98 principal cities. 


of Wilkes-Barre 
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Why Use LessThan Chemlon*® = = 
Packings In Your 
Hydraulic Cylinders 


constraints to general dynamic equa 
tions is used in a detailed treatment 
of the dynamics of commutator ma 


chines, induction machines, and svn 





chronous machines. ‘| vpical chapter 


headings are: dynamic equations of 


motion of electromechanical svstem 
electromechanical energ converte 


two-phase transformations and system 


and component dynamics and spar 


harmonic analvsis in machines 


| Advisory Group on 


PISTON | Electronic Parts 


CUP Capsule Summary of AGEP Program in Area 
of Electronic Parts and Materials, prepared 
and distributed by Secretariat, 200 S$ 33rd St 
Philadelphia 4. GEP 245/1 Dec ‘58. 81/2 x 11 
112 pp 


Given are summaries of active and 
completed research and development 


projects in the areas of electronic parts 


FLANGE 


ind materials, sponsored by the Army 


Navy, and Air Force Covered ar 


assemblies, assembly techniques, ca 


| 
| | pacitors, coils, inductors, transformers, 


materials, electromechanical devic« 
Hydraulic equipment manufacturers are now taking a second look 


at the many advantages of “John Crane’”” CHEMLON hydraulic 
packings and offering them in place of leather, fabric-reinforced 
and similar packings. 


frequency-control — de ( resist 


ind transmission ling 


THE REASON . . . CHEMLON provides several very important 
service advantages. | 





Investigation of 


Nodular Cast Iron 


t 
PB 131399, Dept of Commerce, Office of Tech 
nical Services, Washington 25, DC. 45 pp, 8 x 


1. Increased cylinder life due to the inherent non-frictional 
qualities of CHEMLON. 


2. Longer packing service life—CHEMLON outlasts all 7 This rep wt summarizes work which 
other types of packing to a remarkable degree . . . decidedly showed that a high-quality nodular 
cuts replacement, down time and maintenance. : af 

on can be consistently cast in sec 

3. Universal application—CHEMLON’S inertness to all (Continued on page 254) 
types of hydraulic fluids, including non-flammables and 
synthetics . . . eliminates the need for customers stocking 





a wide range of special packings. 


4. Trouble-free performance— CHEMLON withstands tem- 
perature conditions encountered in hydraulic service up 
to 350°F. 


“John Crane” CHEMLON-The Best in Teflon— 


offers a complete line of piston cup,‘‘U’’ cup and 
flange packing for every service requirement. 


Get the new bulletin No. P-322 on ‘John 
Crane”’ Hydraulic Packings. 


Crane Packing Co., 6445 Oakton St., Morton 
Grove, Ill. (Chicago Suburb). In Canada: Crane 


Packing Co., Ltd.. Hamilton, Ont *" John Crane” fabricated 
from DuPont Teflon 
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WHY: SPACE IS 


FRONT-PAGE NEWS... 






a7 8° 


* 


AIN DEALER = 


U.S. Soldiers to Get 





Compact Clark Relays control 72 circuits 
from panel area smaller than a newspaper 


In this day of space exploration and 
space economy, it’s news—front page 
news — when you can get 72 separate, 
controlled circuits all on a panel no 
larger than 15” x 20”. 


Clark Controller, with the most com- 
plete and integrated line of control 
relays available today—convertible pole, 
latch, universal pole, and time delay — 
does it! And only Clark offers such a 
wide range of operation, so many con- 
tacts, in a panel area of such small size 


Shown mounted here with the Clark 
Size 1, Type “CY” Starter are 10 com- 
pact Clark Relays which include four 
time delay contacts (two normally open, 
two normally closed), 52 instantaneous 
contacts (14 normally open, 14 nor- 


mally closed, and 24 convertible), plus 
16 latching contacts (all convertible) 


The same engineering leadership and 
superior workmanship that made Clark 
Controller the standard of quality for 
controls in heavy industry, is inherent 
in the broad line of Clark Relays for 
modern panels. 


The “modular construction” of all Clark 
“PM” Relays insures integrated uni 
formity, compactness and flexibility 
Functional alignment in mounting 


Je 


results in neater, more uniform panels 
and most efficient utilization of valuable 
And because “PM 


available in a wide variety of pole com 


space relays are 
binations, providing up to 14 contacts 
on a single relay, you can control more 


circuits — save on relay requirement 


For more information on the complet 
line of Clark “PM” Relays which is 
making space-saving headlines, cor 
tact your nearest Clark Controller sal 
office or distributor. Or, write direct to 
Clark Controller for free bulletins 


CLARK CONTROLLER 


Everything Under Control * 1146 E. 152nd St.* Cleveland 10, Ohio Company 


IN CANADA: CANADIAN CONTROLLERS, LIMITED © MAIN OFFICE 


AND PLANT, TORONTO 
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COLMAN 


a-c gmall motors 


wide selection to fit your specific needs 


Because of their rugged construction, long 
life .. . and the variety of types and sizes 
available . . . Barber-Colman a-c small 
motors are the choice of many leading 
vending machine makers. Applications 
include machines that dispense coffee, 
milk, hot chocolate, soft drinks, sand- 
wiches, cups . . . coin-operated cameras, 
currency changers, popcorn machines, 
record players, and the like. Four types 
of unidirectional nongeared, two open 
types of unidirectional geared motors plus 
an enclosed type to select from .. . all high 
in quality, yet low in cost. Write for new 
a-c small motors catalog. 


Low-cost 

High starting torque 
Quiet running 
Compact... rugged 
Large oil reservoirs 
Precision hobbed gears 


Porous bronze or ball 
bearings 


Wide range of gear 
ratios 


BARBER-COLMAN COMPANY 
Dept. Q, 1212 Rock Street, Rockford, Illinois 


Small Motors * Automatic Controls * Industrial Instruments °* 
Electrical Components °* Air Distribution Products ° 
Molded Products * Metal Cutting Tools °¢ 
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Aircraft Controls 
Overdoors and Operators 
Machine Tools ¢* Textile Machinery 


CIRCLE 248 READER SERVICE CARD 


ee 
E 
re— 


an 




















ies t/ve 


hat lranqguiliizer, loc 





New Books continued 
tions as low as *s in. (and as low as 4 
in. in special cases). Investigation was 
conducted at Springfield Armory on 
material produced in its casting lab 
oratory. Unfortunately the strength 
data given is not too useful because it 
was taken from heavier 4 and | in. 
sections. Mechanical properties ranged 
from 92,000 psi to 102,000 psi (yield); 
112,000 to 137,000 psi (ultimate); 3.8 
to 4.0% (elongations); 2.2 to 3.8% 
(reduction in area); and 298 to 302 
(BHN hardness). The report contains 
little other significant design data. 


Fundamentals of 
Engineering Drawing 
WARREN J LUZADDER. Prentice-Hall Inc. 70 
Fifth Ave, New York 11. 6 x 9, 720 pp, $10. 
Based on the self-teaching approach, 
this book makes it easy for the engi 
neer to use it as a guide or reference 
for all phases of engineering drawing 
[his fourth edition incorporates the 
latest ASA and SAE standards and 
practices. Four hundred new illustra 
tions utilize surface shading to permit 
rapid visualization of ideas. An ex- 
panded bibliography is included in 
the 57-page appendix which includes 
symbols, common hardware and drill 
sizes plus a glossary of shop terms. 


Nuclear Handbook 


O R FRISCH. D Van Nostrand Co Inc, 120 
Alexander St, Princeton, NJ. 7 x 4/2 x 1',, 
640 pp. $8.50. 


Compact and easy to handle, this 
fat little manual is notable for its com- 
bination of useful charts and tables 
with simple, easy-to-understand defi 

(Continued on page 255) 
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New Books continued 
nitions. Its isotope chart, giving 
abundance and _ half-life, are partic- 
ularly useful; and it features a large 
section on reactor instrumentation, 
with circuit and construction data. 


Advanced Mechanics 
of Fluids 


HUNTER ROUSE. John Wiley & Sons Inc, 440 
Fourth Ave, New York 16. 6 x 9, 444 pp. 
$9.75. 


This book is a more technical fol- 
lowup to his “Elementary Mechanics 
of Fluids.” 

After a concise introduction, main 
body of book begins with continuum 
theorem. Design aids such as dimen- 
sional analysis and approximation 
techniques correlate the theoretical 
with the practical. Some of the topics 
covered are functions of 
Lagrange and Stokes; vorticity and 
circulation; dynamics of flow; irrota- 
tional and 
complex 


stream 


two-dimensional flow; 
variables; conformal map- 
ping; linearized foil theory; Schwarz- 
Christoffel mapping; the Hodograph 
method; laminar motion; turbulence; 
boundary layers; free-turbulence shear 
flow, and diffusion of jets 


Results Approach 
to Organization 


EDWARD C SCHLEH. Published and dis- 
tributed by Society for Advancement of 
Management, 74 Fifth Ave, New York 11. 
Paperbound, 51/2 x 81/2, 21 pp. $1.50. 


In this pamphlet, Mr Schleh, a 
management consultant and author 
of several books on executive manage- 


(Continued on page 256) 
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BARBER 
COLMAN 





requires little space 


Equipped with three output shafts, 
this compact, powerful gearhead 
motor handles multiple-use 
applications in limited space 
Permanent magnet motor has 
patented symmetrical, progressive lap- 
type armature winding, which 
provides true electrical balance 
superior commutation low radio 
noise output. Elementary control 
circuits provide dynamic braking 
Explosion-proof enclosure 
Temperature range: 65°F to 

200° F 


@ Gear ratios available up to 
41,176 to 1 

@ Withstands sudden reversals 

@ 12 oz. (approx) weight 


) THE WIDE LINE OF BARBER-COLMAN ELECTRICAL 
| COMPONENTS includes: D-C Motors for industrial 
equipment and aircraft control applications. Out 
put up to 1/10 hp permanent magnet cnd split 
low cost d-c motors series types various mountings and speeds 
also available with gearheads or blowers. Tach 
precision d-c motors Generators for accurate speed indication and 


¥ servo rate control applications. Low-cost bottery 
, operated motors. Resonant Relays characterized 
by low operating power, narrow band width 

Ultra-Sensitive Polarized Relays operating on ing 


powers as low as 40 micro-woatts 4 
tach generators Motors for aircraft and m 








400 cycle a-c motors ssile app! 


i Se TECHNICAL BULLETIN SERVICE 
. —" na Barbder-( man electrice 


resonant relays polarized relays 





BARBER-COLMAN COMPANY 
Dept. Q, 1812 Rock Street, Rockford, Illinois 


Electrical Components * Small Motors * Automatic Controls * Industrial Instruments 


Aircraft Controls ° Air Distribution Products ° 
Molded Products 


Overdoors and Operator: 


Metal Cutting Tools ° Machine Tools ° Textile Machinery 
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New Books continued WV ABASY builds the most 
ment, examines some commonly ac complete line of 
cepted viewpoints on management HYDRAULIC LABORATORY PRESSES 
authority and responsibility. An ex 


ccutive, he says, is accountable for 3 TO 50 TONS CAPACITY 
DIGITAL results, not simply a director for the Every model is ruggedly con- 


structed for a long service life 
activities of others. From this view ‘ e 


and has features found onl 
READ-OUT point, he delineates between line and ee ee ee 


on Wabash Presses. Surface 
staff responsibility, considers the prob ground platens are heated 


Cc oO UNTE Fe BS lem of work-improvement at all levels, with temperature range of 90 


and proposes principles for optimum — to 600° F. Pressure is easy 

- results by avoiding over-success of on: to apply, easy to release. Can 

Model “*Y’’ SERIES ictivity at expense of another be used for pressing, forming, 
eorrrrrc- crushing, extruding, filtering, 


¢ extracting laminating, mold- 


How to Design and Specify 


Printed Circuits sai ttilte, 
Institute of Printed Circuits, 27 E Monroe St, ; MODEL 3-8. 
Chicago 3. 6 x 9, 92 pp. $5. ing and other operations, 
Ihe Institute is a voluntary organ An indispensible tool for 
zation whose aim is to promote research, inspection and 
testing. Larger models 


printed-circuit concepts in industry. 
available motorized. Also 


This book summarizes much of the specially engineered units 
known technology. Covered are: defi for particular require 
nitions of all common terms (8 pages ments. 

including illustrations); prefabricated 


( (e 9 50-TON PRESS. 
wiring; production methods (etching, moon Sein 


plating, soldering, automatic manufac 
—peapubehagall ture); laminate bases; switch plates; WABASH METAL 
Model ““D” SERIES commutator disks; underwriters’ tests PRODUCTS C0 


ind tolerances. 
1582 Morris St., Wabash, Ind 


SEND FOR CATALOG 


2®e eae ececaenoaneoeoaanee” 
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NAVIGATION INSTRUMENTS, crences. 
GAUGING INSTRUMENTS, and Wht — 


ANY other indicator applications. Gum Plastics 


M S THOMPSON. Reinhold Publishing Corp, 

oF et 430 P. 1 
® Meets military specifications. me ee, Te Pe Se, Pe 8S, Oe 
® High speeds, lower torque, lower I;mphasizes applications of impact 


moment of inertia for long life. 


polystyrene, ABS polymers, and impact 

en ” ‘3 pible firure .o 
yb wheels with legible figures, PVC, and covers the general proper 

nylatron pinions. 

y F ties, chemistry, and fabrications of 


: vsuble width wheels. 
Single, 11/2, or double It ee these compounds. In this extensive 


® One-piece aluminum die cast frame. 
P (Continued on page 260) 


® Base mounting. Threaded mounting 
holes may be in frame top or ends. 





® Right or left hand drive, clockwise 
or anti-clockwise rotation. 


NOW! Synthetic Fiber Felts and Wool Felts 
a - designed for exacting, 
@ “Y” Series, single or dual bank types. ‘ special applications! 
© Component parts can be purchased an “a NOW! Available CUT to meet your specifications! 
separately to meet design requirements. vf ' NOW! Large diversified inventory insures 
. at prompt delivery! 


Your answer to an infinite number *Available in all weights, 


of variable demands . 7 : widths, colors, etc. and 
for PRECISION CONTROLS. made to S.A.E. and Federal 
i . ‘ Gov't. Specifications. 


Send for Catalog No. 400 - fece 


Folder of samples 
and applications of 
industrial Feit. 

Write for Booklet K-4. 
1938 N. Buffum Street 38 Thurbers Avenue 
Milwaukee 1, Wisconsin Providence 5, R. I. 


 adhontgalllled a —. = uallcngoctneiy 
REPRESENTATIVES IN ALL PRINCIPAL CITIES “Do jew fare an appoiniment lial Rice cele 
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AT PRESSURES TO 5,000 PSI... 


Only the AE Hydramite 
offers all these advantages 


Liners and plungers are 





honed and individually 
mated for optimum fit. 


Low friction losses. Pump op- 
erates with case flooded. Oil 
is ported to take advantage 
of natural pumping action of 
tapered bearings. 


Heavy duty, high capacity 
tapered roller bearings ab- 








Positive pumping action. The Hydramite has no cam follower springs to 
fail. Piungers (A) are connected to curved slippers (B) which are held against 
the outer race of cam shaft needle bearing by two plunger return rings (C). 
As the shaft revolves, each plunger is pushed outward in succession and 
then pulled inward by the return rings. 


To meet your specific requirements, Hydramite pumps can be 
supplied for constant displacement from 3 to 30 gpm at 5,000 psi 
and 70 to 85 gpm at 3,000 psi for hydraulic fluids with viscosities 
of 150 to 300 ssu at 100° F. In special applications they have 
handled viscosities as low as 40 and as high as 900 ssu at 100° F. 
Special materials and seals permit handling of missile fuels and 
special fluids at higher temperatures. Available in flange, foot or 
face mounted styles. Contact American Engineering Company, 
Dept. P-148, Philadelphia 37, Penna. Phone: Cumberland 9-3800. 
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sorb more punishment... 
handle maximum unbalanced 


loads ... last longer. 





ie «apa gg tli 


High efficiency. With a Hydramite you get an overall efficiency 
of 85%. Its flat overall high efficiency curve has little variation 
between 1,500 and 5,000 psi. What's more with a Hydramite 
you get positive suction There is no requirement for super 
charging equipment which deducts from system efhciency 


AMERICAN ENGINEERING COMPANY 


Hele-Shaw Pumps, Lo-Hed Hoists, AE Marine Deck Auxiliaries 
Vibra Grate, Perfect Spread and Taylor Stokers 
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Now, from Cords Limited “Across the Board” 


Appliance Applications of 
NO-KNOT* COILED CORDS 


You... and 100 million others . . . already know this convenience. 
Now you can modernize your appliances . . . add extra sales 
appeal with “‘no-Knot’’ Coiled Appliance Cords. CL “‘no-Knot”’ 
Cords give housewives safer, neater work 
areas; are self-storing, too. Add now... no 
need to redesign your appliances. 


HPN (HEATER) TYPE 


Extra-heavy Neoprene jacket. Permanent flexing qualities. Extra 
thick insulation. Cord resists food chemicals, odors and may be 
wiped clean without damage to coil action. Available with min- 
iature UL appliance plug, standard UL appliance plug, or tight 
fitting factory applied eyelets for internally wired appliances. 
New "snug plug” blades hold firmly in outlet. 


TYPE SP 
Available in SP-2 Type for portable food mixers, blenders, TV, 





radio, Hi-Fi, small hand tools and grooming devices. 


TYPE SV 

Ruggedly constructed to reduce probability of cord replacement. 
Applicable to vacuum cleaners and lighter power tools. 

TYPE SJ 


Add another element of safety when applied to heavy power 
tools, radial saws, hand drills and pinspotters. 


ole) ~ 5 wl — ie oY bis ts > 


oT BR Ab-i1e), Be) ae 2-3 -) —> Ge’ sii mete) i fel 7-walel, 
DeKalb, Illinois 
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NOW...even the PORTS 


PRESSURE SEALING TYPE! 


Now—with every Miller Cylinder—pipe-thread fittings 
(Tru-Seal) of the pressure sealing type are provided at no 
extra cost for sealing the cylinder ports. 


Additional advantages of these fittings are: 


1. All circuit piping and fittings can be easily 
positioned. 


2. Damage to equipment caused by high tightening 
torque is completely eliminated (especially on 
valves, pumps, etc.) 


Sealing material is Teflon, which is compatible with 
all hydraulic fluids (J. |. C. Standard H6.2.1) 





Engineering Bulletins 
on Miller Air and Hydraulic Cylinders 
Available on Request 





7NO16 YORK ROAD, BENSENVILLE, ILLINOIS 


Now Rotary Torque Actuation, fully cushioned! 


‘ARTER 


ROTARY TORQUE 


ACTUATOR 


Patents Pending 


0—100° 

0—190° 

0—280° 

Pneumatic | O—370° 
or Hydraulic Standard 


Rotation 


Explore the cost reduction 


you can get with safe, low-cost, Carter Rotary 
Torque Actuators —Now with built-in cushions 
for longer, more dependable performance. 


Zolich ilo] MioM PAS ame ls 
yr ielatelelas, 


Positive locking, no 
back-off under ten- 
sion or power failure 


Complete range of 
sizes 


SEND FOR NEW 
BULLETIN 
Bulletin R.A. 500 gives. 


complete details and 
specifications on the 
Carter Rotary Torque 
Acfuators. Every en 
gineer and designer 
should have o copy 
Send for yours today! 


Proven in thousands of applica- 
tions during the past 4 years! 


The Carter Rotary Torque Actuator 
has opened unlimited new possibili- 
ties in design and cost reduction. 
Transfer mechanisms, indexing, posi- 
tioning, cam actions, valve operation, 
and many other applications become 
more effective and economical 


Here is safe, powerful, Rotary Torque 
Actuated by air, oil, water or gas. 
Patented seal assures leakproof per- 
formance. Internal helical design 
prevents back-off under reverse ten- 
sion, shock, vibration or complete 
power failure 


Available in 4, 5, 6, 8, 10 and 12” dia- 
meters. Special sizes and rotation 
requirements are available. Ask your 
Carter representative or write for all 
the details! 


Complete power package 
units available 


ba) 


CONTROLS, INCORPORATED 
2884 Bernice Road, Lansing, Ill. 
Phones: Lansing - GRanite 4-3305-Chicago —BAyport 1.7186 
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New Book continued 


; 


treatment of rubber-mod 
resins, the author describes thei 
vantages in terms of product improv 
ment, and shows how certain disa 
vantages of these materials can be 
overcome. Special attention has been 
given to new appli itions, new com 
pounds, and a discussion of ipplica 
tions now in the development stag 
his book provides product designer 
engineers, and _ fabricator 

industries which uss 

plastics with a basi 

pla ti 


Epoxy Resins 
IRVING SKEIST. Reinhold Publishing Corp, 430 


Park Ave, New York 22. 7'/2 x 5, 293 pp 
$5.50 


The author clearh 
versatile new material 
potting compounds, 
ticizers, and explains both 
ind “‘whv” of epoxy use Lhe 
gives the reasons behind each f 
mulation to enable the reader t 
choose from the confusing and som 
times contradictory maze of availabl 
information. It also clarifies the puz 
zling array of trade name ind 
sents up-to-date formulation 
manufacturing procedure 


Heat and Mass Transfer 


E R G ECKERT and ROBERT M DRAKE JR 
McGraw-Hill Book Co, 330 W 42nd St, New 
York 36. 9 x 6, 530 pp, $12.50 


This book presents the basic physi 
cal processes involved in the transfer 


of heat and mass, and the analytical 


(Continued on page 262) 
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Anaconda flexible connectors of Teflon carry 40-lb. steam to centrifugal steam dryers at Chromium Process Co 


Shelton 





Conn 


Steam lines formerly lasted 3-4 weeks—but Hose of Teflon 
by Anaconda passes 13 months, still going strong 


It’s a little over a year that these flexible connectors of 
Teflon by Anaconda have been serving The Chromium 
Process Company. During this period, 12 sets of rubber 
hose would have been required. Add to this the cost of 
down time and labor for replacement. 

This is just another example of how flexible connectors 
of Teflon by Anaconda are saving time and money in tough 


jobs. Anaconda offers a line of standard hose assemblies 


and engineering services for design and development of 


connectors to meet special applications Se 


below for catalog. For tec hnical assistance write 


Metal Hose 


Division 


The American 


Waterbury 20, Connecticut. 


Bank of three centrifugal steam dryers for drying parts which have been plated 


Br iss 


nad 


coupon 


Ana onda 


( ompany 


Flexible Connectors of TEFLON 


ty ANACONDA 


Anaconda Metal Hose Division 


The American Brass Company, Waterbury 20, Conn. 
1 Fk 


Please 


Connect 


NAME 


COMPANY 


STREET 


ciTY 


mit 


I 


| 


Irie 


of 


Bulletin 
fon 


¢ 


101 


Ana 


STATE 





DRAFT I 


NG 


Color overlays using POST’s new Vapo Chromtex color foils give this intricate 
drawing maximum readability with consistent color fidelity. 


Color overlays tell 
faster visual story 


Broader use of color overlays is more 
and more in evidence every day. Many 
engineers and designers have discovered 
that color provides a faster visual com- 
munication of highly complex subjects 
in technical manuals, intricate draw- 
ings, flip charts, ““exploded”’ views and 
schematics. 


Of course, color overlays are not new. 
But, until recently multiple sets had 
not reached their maximum perform- 
ance potential. The Post laboratory 
has devoted more than two years in 
perfecting a series of ten color foils that 
meet the most rigid standards. Multi- 
color sets of films are now produced 
easily and quickly on any standard 
white print machine (dry diazo proc- 
ess). These new Post products are 
called Vapo Chromtex 


Post’s technicians successfully elim- 
inated difficulties previously encoun- 
tered in some of the diazo films on the 
market, developing consistent color 
fidelity and the proper brilliance for 
most effective readability. Post’s Vapo 
Chromtex films come in ten vivid colors: 
black, red, green, blue, orange, brown, 
magenta, cyan, yellow, and violet. 
These clean, bright colors offer a range 
that is broad enough to cover even the 
requirements of the most intricate 
graphic communication, 


Unusually sharp image detail 


Post Vapo Chromtex has a special ace- 
tate base which gives the necessary 
strength to resist buckling, and has 
desirable extra stability to insure ac- 
curate registration. Use of this base 
also provides a flat, uncurled print 
Equally important, Post’s Controlled 
Coating formulations assure unusually 
sharp image detail with clear, un- 
clouded backgrounds. 


Chromtex also offers good resistance 
to normal light, hence less image fade 
This color foil series falls naturally into 
your normal reproduction routine. Each 
of the ten colors fully develop in one 
pass, and can be conveniently handled 
by any operator of ammonia process 
reproduction equipment. 


Sample prints, processing 
data sheet available 


If you want to know more about color 
overlays or if they have been a problem 
in the past, we will be glad to send you 
Post Vapo Chromtex sample prints 
and processing data sheet. Write to 
Frederick Post Company, 3664 N. Avon- 
dale Avenue, Chicago 18, Illinois. 


New Books continued 
procedures developed for their descrip 
tion. ‘These processes and procedures 
are treated in connection with selected 
important problems in such detail that 
the reader should be able to transfer 
them to any similar situation 

I'he subject matter has been chosen 
with a view to considering as much 
of the heat-transfer phenomena as out 
present understanding of their nature 
ind laws allow. ‘The material is pre 
sented in such a way that the reader 
with an undergraduate engineering 
background can follow the derivations 
without undue difficulty 


Buckling of 


Metal Columns 


PB 151218 (WADC Technical Report 52-251). 
RUDNICK, CARLSON AND MANNING, Battelle 
Memorial Institute. Office of Technical Services, 
US Dept of Commerce, Washington 25, DC. 
812 x 11,62 pp. $1.75. 

l'ests were conducted to determine 
the effect of load cycling on the creep 
buckling behavior of metal columns 
I'wo materials were investigated: 2024 
14+ aluminum alloy columns with 
length to 
81.2 and 55.7 were tested at 350 | 
ind 450 F; C-110M_ titanium alloy 
columns having a length to radius of 
gyration ratio of 90 were tested at 
700 F and 800 F. The cycling period 
ised was 24 hours, the time the load 
was on in that period was the variable 
In addition to the cyclic load tests, 
constant load tests were 


idius of gyration ratios 


I 
c 


conducted 


+ 


to obtain background information 


(Continued on page 264) 
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GERMAN ENGINEERS USE 
MOLYKOTE TO SLIDE 944 
FOOT BRIDGE 60 FEET 


The relocation of a bridge of these 
dimensions without the use of rollers 
has not previously been reported. The 
weight of the bridge was approximately 
4,500 tons. 

The results of extensive testing at 
the Bavarian Testing Institute at Nuren- 
berg showed it to be more economical 
to move this bridge on girders lubricated 
with MOLYKOTE Type G than on roll- 
ers 

When to Item 503. 


writing refer 


This bridge carries troffic of the Munich- 
Solzburg Highwoy over the Mangfall Valley. 


MOLYKOTE® OPERATES EFFECTIVELY OVER 
-300°F. TO 750°F. TEMPERATURE RANGE 


ATOMIC RADIATION DOES NOT AFFECT MOLYKOTE 





NEW MOLYKOTE “WEAR IN” 
COMPOUND REDUCES SURFACE 
DAMAGE RESEARCH PROVES 


During the critical wear in period, 
permanent surface damage, variously 
described as “galling”, “scuffing”, “scor- 
ing”, “tearing”, “scratching”, “excessive 
abrasion”, and “seizing”, is an inherent 
hazard. 


Cross section of ground steel surface. 
(Redrawn to scale.) 


When magnified, even highly pol- 
ished metals show surface irregularities 
as in the drawing above. 


MOLYKOTE “Wear In” Compound 
was developed as a result of extensive re- 
search. It drastically reduces the time 
necessary to accomplish wear in and 
eliminates the hazards. 


“Wear In” damage requires costly 
reconditioning of new equipment and 
the amount of damage left unrepaired 
has much to do with the useful service 
life of machinery 


When writing refer to Item 502. 








LIFETIME LUBRICATION WITH 
MOLYKOTE BONDED COATINGS 


MOLYKOTE resin bonded lubri- 
cant coatings combine all the outstanding 
characteristics of MOLYKOTE with to- 
day’s most advanced air-drying and ther- 
mosetting resins 


Roller Bearing Company, W. Tren- 
ton, N. J., process self-aligning bushings 
with a MOLYKOTE resin bonded coat- 
ing. This coating provides lifetime lubri- 
cation and protection against corrosion. 


MOLYKOTE resin bonded lubri- 
cant coatings are an amazing new devel- 
opment in the field of lubrication. They 
provide bearing surfaces with a wear- 
resistant film that has a low coefficient 
of friction. In many cases, the initial 





treatment is sufficient to lubricate parts 
for the lifetime of the equipment. 
When writing refer to Item 504. 


Self-aligning bushing manufactured by Rol- 
ler Bearing Corporation of America, W. Tren- 
ton, N. J 
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TYPE Z 


Extreme temperatures rule out the 
use of conventional lubricants. They 
freeze solid at extremely low tempera- 
tures or form objectionable deposits at 
elevated temperatures 

The missile age has further com- 
plicated lubrication problems. Not only 
must lubricants operate over a _ wide 
temperature range, but they must be 
unaffected by radiation, be capable of 
functioning in a vacuum, be compatible 
with liquid oxygen, and have indefinite 
storage life 

MOLYKOTE Type Z meets all of 
these requirements and is the only lubri 
cant known to operate over a 1050°F. 
temperature range (-300° to 750°F.). In 
inert atmospheres, MOLYKOTE Type Z 
is unaffected by temperatures as high as 
2000°F. 

MOLYKOTE assures nearly 100% 
protection against galling and seizing on 
all low velocity extreme bearing pressure 
applications. With MOLYKOTE, the co- 
efficient of friction decreases with in- 
creased loads and there is no tendency 
for it to be wiped away. The coefficient 
of friction with MOLYKOTE Type Z 
is .024 at 400,000 psi. MOLYKOTI 
maintains its effectiveness in the pre- 
sence of all but a few strong acids. The 
problem of lubrication where abrasive 
dust contaminates the atmosphere is 
greatly reduced by MOLYKOTE dry 
films. MOLYKOTE Type Z conforms to 
MIL-M-7866A (ASG). It is the basic 
ingredient in the many MOLYKOTE 
types that are available to industry 


When writing refer to Item S01, 


THE ALPHA-MOLYKOTE CORP., 
Stamford, Conn 
Please send me details on 
Item 501 [] Item 502 [] 
item 503 [) Item 504 [ 
Name 
Company 
Address 
City 


Address your letter to The Alpha- 
Molykote Corp., 65 Harvard Ave., 
Stamford, “Research City”, Conn. 





Phone: FlIreside 8-3724. 
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OUTSHINE 
a — 


SELF-ADHERING 


MIRRODRUL 
METALIZED MYLAR* 


Dress up your products inex- 
pensively with fabulous metal- 
ized Mirro-Brite Mylar. Choose 
from gleaming gold, chrome or 
copper, in plain or beautifully 
embossed patterns that can 
be die-cut to any shape and 
applied in seconds because of 
its pressure sensitive adhesive 
backing! Available in continu- 
ous rolls or cut-to-size sheets. 
Our Technical Staff is available 
without obligation to analyze 
your specific needs. Inquire 
NOW! 


*Mylar — Dupont Polyester Film 


Write for actual samples and prices. 


COATING 


PRODUCTS, INC. 


DEPT. MDES 101 W. FOREST AVE. ENGLEWOOD, NV J. 


Stop By Booth 1128 
Design Engineering Show 
Philadelphia 
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New Books 

\ linear relationship was found be 
tween the buckling 
under constant load and the reciprocal 


time to creep 
of the minimum creep deflection rate 
‘his relationship was used in inter 
preting the cyclic load test 

he effect of load cycling proved to 


results 


be dependent upon the properties of 
the material at the 
ture 


testing temper i 


I'wo criteria, based 
stability 
up to help classify the cyclic load 
data. The full title of this paper is 
“The Compressive Creep Buckling of 
Metal Columns—Part 5, Cyclic Load 


ing 


upon Ina 


terial characteristics, are set 


Symposium on 
Elevated-temperature 
Strain Gages 


ASTM Special Technical Publication No. 230 
American Society for Testing Materials, 1916 
Race St, Philadelphia 3. 6 x 9, 163 pp. 
$4.50 (to members, $3.60). 


the ASTM sponsored this svm 
lack of previous 
information on strain gages for tem 


posium because of 


continued 
peratures above 600 F. This publica 
tion is a series of reports on promising 
techniques—all using resistance-type 
None has completely met the 


challenge 


gages 
Chere are 23 papers in all, 
test, 
terial, bonding, centrifugal forces, and 
compensation 


covering design, readout, ma 


Handbook of Mathematical 


Tables and Formulas 


RICHARD STEVENS BURINGTON, PhD. Hand- 
book Publishers Inc, Sandusky, Ohio. 71/2 x 5, 
296 pp. $3 


This book has been compiled to 
meet the needs of students and work 
ers in mathematics, engineering, 
physics, chemistry and other fields in 
which mathematical computations, or 
processes of a mathematical nature are 
In the first part of the book 
1 summary of the 


required 
more important 
theorems 
analytic geometry, cal 
culus and vector analysis are included 
I'he second part of the book contains 
logarithmic and trigonometric tables 


(Continued on page 266) 


formulas and of algebra, 


trigonometry, 
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In CONSTRUCTION, the swing 
is to FORD POWER! 


WHY ¢ 


Ford Industrial Engines are becom- 
ing the solid favorite on construction 
jobs everywhere—primarily because 
of their many durability features. 
You'll find, for example, that 
every Ford Engine has Short Stroke 
design that cuts engine friction, re- 
duces wear . . . deep-block construc- 
tion that minimizes vibration, 
. and 
overhead-valve design for greater 


lengthens bearing life. . 


operating efficiency and economy. 
Ford Engines range from 134 to 

534 cubic inches . . . including two 

modern Ford Diesels and three 


Super Heavy Duty V-8’s—all avail- 
able as power units or complete en- 
gine assemblies. To meet special fuel 
needs, gasoline engines can be 
adapted to LP- or natural gas. 

As a Ford power user you need 
never concern yourself about costly 
downtime .. . for there’s always a 
Ford Dealer nearby to give you the 
service you need when you need it. 

Little. wonder more 
profit-minded operators are swing- 
ing to Ford every day. For original 
installation or re-powering, specify 
Ford Industrial Power. 


more and 


Ford Engines are tough ! 
Ford Service is everywhere 


INDUSTRIAL ENGINES 
AND POWER UNITS 





INDUSTRIAL ENGINE DEPARTMENT @ FORD Division of FORD MOTOR COMPANY 


YOUR JOB IS WELL-POWERED WHEN IT’S 
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P. O. Box 598, Dearborn, Michigan 
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265 


Proved! New, Better Way to 
Seal Drilled Holes with... 


= 


| # 
REAMED | 
DRILL HOLE 
In 
your 
castings 


SOME TERRITORIES STILL OPEN FOR QUALIFIED 


Less weight! 
Less cost! 


“Ar 


NEW ((own-PLUGS 


ran 


Seal simply, positively 
Prevent costly leaks! 


Now — forget conventional, costly 
methods of sealing holes that serve 
as flow or pressure passages. The 
Lee “Pin Plug” is a cylindrical plug 
with a tapered reamed hole partway 
through its center and numerous 
small grooves on its outside surface. 
Simply place it into reamed hole 
and drive in the tapered pin until 
ends are flush. Controlled expan- 
sion Causes grooves in plug to “bite” 
into casting and form independent 
seals and retaining rings. Extensive 
laboratory tests report no leaks un- 
der normal pressures, often show 
bone dry seals up to pressures of 
40,000 psi. 


Now successfully and widely used 
on aircraft and missiles — for 
pumps, servo valves, regulators, 
etc. Available steel and aluminum 
and in both long and short series. 


© Pot #2,821,323 


\«.53 dia.» 


—> 09 dia. 
Ci 
( 


actual size) 


TECHNICAL SALES REPRESENTATIVES 


THE LEE COMPANY 
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Write today for Standard 
Sizes and Engineering Data 


WESTBROOK, CONN. 


New Books continued 


to five places; tables of natural loga 
hyperbolic 


sgu TCs, 


rithms, exponential and 
tables of 
square roots and cube roots; recipro 


cals and other numerical quantities 


functions; cubes, 


\ hve place table of natural secants 
and cosecants has also been incorpo 
rated in this edition 


Switching Circuits and 
Logical Design 


SAMUEL H CALDWELL. Published by John Wiley 
& Sons Inc, 440 Fourth Ave, New York 16 
9 x 117, 686 pp. $14 


Methods are given to hand prob 
lems of circuit synthesis. ‘The material 
lecture 
it MIT 


The first chapters give background 


based on a sequence of 


material presented in courses 
nformation details of com 
yonents likely to be 


if switching 


svstems., 


used, and theory 


ilgebra. ‘The remaining 


chapters discuss series-parallel con 
ict networks, minimization methods, 


multi-terminal contact networks, svm 


metic functions, svnthesis of non 


eries-parallel contact networks, cle 


tronic and solid-state devices in com 


binational switching circuits, switch 


lg ispects ot code 2. ITCTATIVG net 


rks, svnthesis of sequent circuit 


ondar\ 1 methods, 


juential circuits 


ignment 

7 
ind pulsed sequential 
ircuits 


] 


\n appendix provides tables and 


lata on binarv numbers, sum-modulo 
iriables 


Prob 


+ 


two numbers, functions of n \ 
variables 


y solu 


nd functions of thre¢ 


ms without accompanving n 


ypear at the ends 


P] of ¢ ich chapter 


Plastic Design of 


Steel Frames 


LYNN S BEEDLE. Published by John Wiley & 
Sons Inc. 440 Fourth Ave, New York 16.6 x9 
406 pp. $13 


In addition to presenting the sim 

theory and the methods of plastic 
‘alysis, this book also covers 
condarv design considerations as the 
iluence of force, axial force, 
A review of theory is 


nient design check 


such 


shear 
ckling given, 
leading to a conv 
t make sure that some 


f tor does 


: 
seconda’s 
not prevent the structure 


from meeting the original design 


objective 
\ special feature is the chapter on 
Design Guides.” Essentially in chart 


form, it provides a summary of and 


idy reference for all general provi 


(Continued on page 269) 
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How to get engineering assistance 
on gears and couplings like these 


Gleason engineers are always ready 
to help you work out any problems 
involving bevel gears and couplings. 

Such assistance came to the makers 
of this turbine in four different areas: 
First, they naturally wanted com- 
ponents which met the designated 
theoretical requirements of the tur- 
bine. Our engineers helped determine 
the types and sizes of the gears and 
Curvic® coupling as well as such 
details as axial thrust and radial load. 
Second, they wanted compactness. 
The angular drives made possible by 
the spiral bevel and Zerol® bevel 


systems helped materially to fit the 
drive into the limitations set by the 
turbine’s over-all dimensions. 
Third, they wanted low costs. The 
machines and methods developed by 
Gleason engineers assure the lowest 
possible costs for both gears and 
couplings whether made in small or 
large quantities. The Curvic coupling 
design inherently cuts coupling costs; 
see picture at right. 

Fourth, the makers wanted extreme 
reliability. The success of the gears 
and couplings in this respect is wit- 
nessed by the fact that this turbine 


GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3,N.Y. 
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is used by six major aircraft com- 
panies and has recorded more hours 
of flying time than any other turbine 
in its power class. 

If you would like to discuss your 
bevel gear or coupling application 
with a Gleason representative, please 


contact us. 


With Curvic couplings complex machine parts 
can be made in several small units, reducing 
machining lime, simplifying final assembly, 
and cutting over-all manufacturing costs. 











LET 


CROFOOT 


BE YOUR 
GEAR PRODUCTION DEPARTMENT 


All types of precision gears 
up to 12” in diameter 


With the availability of Crofoot Service, design engi- 
neers need not be limited in developing new products or 
improving existing ones simply because their own plant 
does not have facilities to produce gears required. 
Crofoot can effectively serve as the gear manufacturing 
department of any shop in the metal working industry. 
Gears up to 12” diameter in all types, produced efficiently, 
accurately and economically. Our engineers are also 
available to assist in gear design. Ask for a “Crofoot’’ 
estimate on your gear requirements in any quantity. 
Send specifications and blue prints. 


CHARLES E. CROFOOT 
GEAR CORP. 
SOUTH EASTON, MASS. 





Everluse_ 


DRY FILM LUBRICANTS 


¢ —365°F to +1000°F 
¢ Solves Lubrication Problems 
¢ Loads to 80,000 psi 


Mfg. under Pat. No’s. 2,470,136 and 2,534,406 


AIRCRAFT 

COMPONENT 
MANUFACTURER 
CUTS COST 8%. 
This customer eliminated 
two bronze bushings, and 
five installation and | 
machining operations 





EverLube Corp. { 


OFFICE MACHINE 
MANUFACTURER 
CUTS PRODUCTION 
COST... SAVES 
50% USAGE. 
Unlimited shelf life permitted 
customer to process with 
automatic equipment. Before 
using EverLube customer 

used twice the material 


The cus , i 
now os c-. 
with EverLube. 
has Considera 
torque values which Per- 


fei | eeememes TS 


6940 FARMDALE AVENUE 
NORTH HOLLYWOOD, CALIF. 


tly lubricated 
The unit now 
bly lower 
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‘This *65 instrument o> 

saves me 60% an hour “* 

_in production casts ay ‘ 
x, 


An instrument that automatically records “on-off” 
time of any machine or process. Information is 
marked on a continuous, time-indexed tape. Marking 
stylus is electrically actuated. Tapes run 4 months. 


what TRT is 


Shows on tape exactly when “down-time”’ occurs, 
how long it lasts. Access window enables 
operator to write reason for stoppage. Visual 
counter totals actual productive time. 


what TRT does 


TRT data-on-tape gives accurate, single-source 
basis for cost-cutting in plant or office: time study, 
production control, preventive maintenance, 
locating bottlenecks. Write for free Brochure HR-5 


standard INSTRUMENT CORPORATION 
657 BROADWAY, NEW YORK 12, N. Y. 


how TRT saves 











268 CIRCLE 265 READER SERVICE CARD 


CIRCLE 266 READER SERVICE CARD 


Marsh Dial Thermometers 


designed expressly 
for piping and ducts 


Here you have everything that has been 
so long needed in thermometers for 
piping and duct work 
"and 4! dials are far easier 
d; still more important, can be 
turned and tilted to amy reading angle 
Instead of illegible, breakable glass 
tube, you now have the readable, un 
breakable Marsh—the thermometer 
that gives greater readable accuracy than 
any glass tube thermometer and has the 
famous Marsh ‘‘Recalibrator’’ to 
keep it accurate 
Complete line pr 
service. Separable s« 
attachment nuts 


vides for every 
ckets and swivel 
make connecting and 
Extension necks 


provide for insulated piping and ducts 


disconnecting easy 


New bulletin covers 
interesting details 
Jas. P. Marsh Corporation 
Dept. 39, Skokie, Illinois 


Marsh Instrument & Valve Co 
(Can.) ltd. © 8407 103rd St 
Edmonton, Alberta, Can. 


iZ | 


PIPING 
) 100° Ff 
20 120° F, 40 

i F and 100 300 
F. 4" NPI ale 


¢c 


FOR 


K ( 


FOR DUCTS 
Rar m ‘ id) 
) 160° | 
I Long ste! 
exte int | t t 
irate | 1¢ 
Also available i: 
remote reading ty} 
with 6 ft. tubing. Same 
ranges, sockets, stems 


dial sizes 
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New Books continued 


sions, analysis procedures, design 
guides presented in the book. Com- 
plete design examples, worked out in 
detail, illustrate the methods, and 
problems are included for the first six 
chapters. 


Rotational Motion 


PB 151135 (WADC Technical Note 58-81). 
NORRIS W CARLSON, Aeronautical Research 
Laboratory. Office of Technical Services, Dept 
of Commerce, Washington 25, DC. 8/2 x 11, 
23 pp. 75¢. 


By varying the moment of inertia 
of a rotating body, speed changes are 
possible without a reaction on the 
support. A mechanical decelerator, 
based on the above principle has been 
successfully tested in the laboratory. 
Although this device was originated to 
control flat spin encountered in free- 
fall human parachute drops, other 
applications appear useful. Some possi 
ble applications listed by the author 
are control of turbine engine motors 
and the positive deceleration of mag 
netic tape reels. Full title of this pa 
per is “An Analysis of a Device for 
Control of Rotational Motion.” 


Gas Tubes 


ALEXANDER SCHURE. John F Rider Publisher 
Inc, 116 W 14th St, New York 11. 5% x 812, 
72 pp. $1.50. 


When a gas or vapor is admitted 
into a tube, the characteristics of the 
tube are markedly changed from the 
high-vacuum state. ‘These differences 
make possible the special performance 
found in thyratrons, ignitrons, exci 

(Continued on page 271) 














COMPLETE 
STOCKS OF 
NYLON, 
TEFLON, KEL-F' 


Whatever your needs may be, choose from complete and ample 
stocks of these materials . . . and enjoy fast delivery. 


Nyton Rod and Tubing. Guaranteed bubble free, light weight 
CHEMISEAL Nylon has excellent mechanical properties, resistant to 
chemicals, oils, grease, solvents. Available in many diameters and 
lengths. 


TEFLON Sheet, Tape, Rod, Tubing, Bars, Cylinders. Impet 
vious to all chemicals except molten alkali, TEFLON is suitable for use 
at temperatures from —110° to +500° F. It’s tough and abrasive 
resistant, has a low coefficient of friction, zero water absorption, 
excellent dielectric properties. Comes in widest variety of types 
and sizes. 

Ket-F Sheet, Rod, Discs, Bars, Cylinders. Resists chemicals, 
alkalies, solvents. Offers high compressive strength, low cold-flow 
characteristics. All sizes on hand to meet your needs. 


You'll get prompt service anytime, anywhere. Just call ot 
write the nearest of the Garlock Packing Company’s 30 sales offices 
and warehouses throughout the U.S. and Canada. 


*DuPont Trademark for TFE Fluorocarbon Resin 
tM. M. & M. Trademark 


THE GARLOCK PACKING COMPANY, 
U fe ite d Palmyra, N. Y. 
S tates 


Gasket A 
GA RLO Cc eK. 
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REDESIGNED 1o 
STABILIZE 
120 x 240 vout 
CIRCUITS 





























* These constant 


voltage stabilizers 
designed to provide 
standard packaged units as practical, low cost re- 
placements for many special designs we have been 
producing as components for electronic equipment 
manufacturers. 
These features have been incorporated in these new 
units: 
+1% Voltage Stabilization 
Current Limiting Output 
Wide Range of Input Voltage Stabilization 
These standard stock units are available in ratings 
from 15 VA thru 2000 VA. Primary input range 
95 to 130 volts; 190 to 260 volts. Stabilized output 
voltages 120; 240. For filament heating applications 
standard units are available with 6.3 volt stabilized 
output. 


Write for Bulletin CVS-321. 
ACME ELECTRIC CORPORATION 


685 WATER STREET © CUBA, NEW YORK 
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r= 


when it’s a 
TION of 


-off | GASKETS y 

vd PACKINGS ff 

©” WASHERS 
, the ANSWER 
will be found 

+ at AUBURN... 

We fabricate 
in over 200* 
materials 


ap Leather * Asbestos * Nylon + Vinyl + Teflon ® Silicone Rubber*Neoprene*Rubber 
“™ Cork Fibre * Compositions * Phenolics « Cloth*Felt*F aper*Cardboard*Plastics 
Brass * Steel * Copper * Aluminum * Kel-FeViton A*Mylar*Other Special Materials 


Send specifications or blueprints for prompt 
quotations and recommendations. No obligation. 


THE AUBURN MANUFACTURING CO. 
306 Stack St., Middletown, Conn, 


New York, N. Y.; Rochester, N. Y.; Detroit, Mich.; Chicago, | 
Minneapolis, Minn.; Pittsburgh, Pa.; Cincinnati, Ohio; Ridgewood, N. J.; 
Atlanta, Ga.; Memphis, Tenn.; St. Louis, Mo.: Washington, D.C 


CIRCLE 270 READER SERVICE CARD 


New ... Revolutionary 


BLIND FASTENER with THREADS 
MOLLY 
JACK 


ACTUAL SIZE OF 
SMALLEST JACK NUT 


MOLLY JACK NUT 
IS EASY TO INSTALL 


The ONLY Blind Fastener 
Which Grips ANY Material Seen 
From 0” to 3/16” Thick io oo 


Run in screw to 
collapse spider 


Ask Your Industrial Distributor or anchor backing 
by exerting pull 


Write for FREE Brochure on threads. 
3 ready to receive 


230 N. 5th St, Reading, Pa. screw 





Jack Nut now is 
installed and 
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New Books continued 


trons, gas-filled phototubes, and others. 


The topic is covered by explaining Can These 


Or discussing in simp] cnginecrnng 


terms—ionization, movement of ionic 
particles, gas conduction, self-main 
taining and non-self-maintainin2 


(glow) discharge, arc discharge, space 

charge effects in gaseous rectifiers, BY FELTERS 
mercury-vapor rectifiers, gas tube volt 

we regulators, circuit action, and 

aspects of electronic voltage regula 

tion. 


Basic Pulses 


| GOTTLIEB. John F Rider Publisher Inc, 116 
W 14th St, New York 117 6 x 9, 176 pp. 
$3.50. 


Ihe author notes that a pulse—a 
nonsinusoidal wave—is far more preva 


FELT GREATLY REDUCES 
lent than a sine wave. His highly pic 


GLAZING COSTS 


Th ‘ < ‘ < \ . ° . 
torial approach, accompanied only by over conventional brushing. Fine 


essential text, makes this easy reading chino manufacturer uses special 


Felters DuFelt Polishing Belt to 
reduce glazing costs. Felt coarse- 
ness and density can be varied 
ponents, wave sh ipes, svminetry, singl¢ . > : ye for most effective polishing of 
puls¢ concepts, L-C-R_ circuits, fre Y : metal, glass and ceramics. Can 
quency-response of R-C networks, R-C jell also be coated with abrasives. 
filters, energy-storage, time constants, 


and a good course in’ waveforms 
Covered are irregular waveforms, puls¢ 


wavetrains, Fourier analvsis, dc com 


differentiation and integration, 


Ht 
wavetorms, dc restoration, sawtooth 
' FELT ADHESIVE 
generators, vacuum tubes as pulse gen 
TAPES AND PADS 
erators, blocking oscillators, multivi 
re the most inexpensive materia 
brators, relaxation switching. Man Y er P 
for sealing, padding and cushion- 
pages of typical questions and answers, ‘ ; 
ing. Felt strips seal out dust, dirt, 
as well as a short glossat of term : : 
wind, fumes, moisture, and elimi- 


complete the story nate squeaks and rattles. 


Structural Design for 


Dynamic Loads 
FELT AS A LOW COST 
C H NORRIS, R J HANSEN, M J HOLLEY, Jr, 


J M BIGGS, S NAMYET and J K MINAMI. FRICTION MATERIAL 
McGraw-Hill Book Co Inc, 330 W 42nd St 
New York 36. 9 x 6, 453 pp. $12.50 


Used as a braking or friction 
device, sometimes combined as a 


special seal or washer. High coefficient of 
two-week program on Structural De 


In the summer of 1956 a 


friction and extra density provide 

sign of Dynamic loads was offered foolproof clutching and tension 

it the Massachusetts Institute of action at low cost, like the Lever 
f Puller shown at left. 

l'echnology for engineers particularly 


interested in blast-resistant and earth 


eee 
quake-resistant design and construc so oe eee ee ee ee ee ee ee 


. ,ree* 
tion. This book is an amplification - To get the most out of Felt, send 


and refinement of the lecture notes for the Felters Design Book — a com- 


used in that program plete digest on properties and appli- 
It is not a text or reference book . cations. Write, today. 


covering the subject. Rather, it is 


intended as a survev of the field of Ask for FELT from Soe 


structuial design for dynamic loading 
ind as a guide to the enginecr who The Co. 
is studying in this area. The 20 


chapters have been divided into the 259 SOUTH STREET 
four following main sections: Behavior BOSTON 11, MASSACHUSETTS 


(Continued on page 273) Pioneer Producers of Felt and Synthetic Non-Woven Fabrics 


9-16 


PRODUCT ENGINEERING + May 11, 1959 CIRCLE 272 READER SERVICE CARD 97] 





NOW! 


An electric counter 
that can be 


RESET DURING OPERATION 
without damage . . 


Series 100 
High-Speed, Quick Reset 


Electric Counters 


Electrical 
reset 


@ Here is the ultimate in 
high-speed electric counters for use in 
applications demanding speed, accuracy and 
quick resettability. 


Check these features: 


Vv Low noise level during operation 
Vv Large, easy-to-read figures 
¥ Dust-proof case 
v¥ Instantaneous reset even during operation 
v¥ Choice of base or panel mounting 
v¥ Choice of manual or electrical reset 
¥ Available with 4 or 6 figures 


Manual reset 


Write for FREE LITERATURE, 


INTIMEX 
CORPORATION iichardson sige. 


Bonifant & Fenton Sts., Silver Spring,Maryland, (Washington, D.C.) 


Sales Engineers in: Worcester, Mass., Hartford, Conn., New York, N. Y. 
Philadelphia, Pa., y, PEs, Md., Winston- Salem, N. 6, St. Petersburg, 
Fia., Rochester, Cleveland, Ohio, Cincinnati, Ohio, Detroit, Mich., 
Chicago, i. AS han Los Angeles, Cal, 
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272 


to your specs.! in rubber or plastic 


* Longer Life 
* Lower Cost 
* Easier Installation 


© A complete laboratory for pre- 
production testing, and subsequent 
quality control ...a new automatic 
mixing plant that holds compounds 
to exact specs. A complete second- 
ary operation service. These Gl 
features reduce your first cost and 
your manufacturing cost, too! 

This illustrated catalog shows why 


so many manufacturers rely 
on Gi seals. WRITE TODAY! 


GEAUGA INDUSTRIES CO. 


A Subsidiary of Carlisle Corporation 


MIDDLEFIELD, OHIO 
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New! BEAD CHAIN DRIVES 


Low-Speed, Positive Drives or Motion Transfer 
ee At Far Less Cost! 


NOW—BEAD CHAIN—QUALIFIED FOR DRIVES 


Swivel-like Bead Chain and special non-slip sprockets make 
any drive possible ... at low cost... eliminates expensive 
gecrs, universal joints, etc. Perfect for inaccessible locations 


ui 
oe ee _ 
ecocees 


Ar acs” 





RETAINER CHAINS 


BEAD CHAIN 


Chain of a thousand uses! Low 
cost, attractive, easy to usel 
5 Sizes: 3/32" to %". 


Strengths 20 to 200 Ibs. 
Write for FREE Catalogs! ip) 


DOOR CHECK TAG CHAINS d 


THE fJEAD CHAIN MFG. CO. 


92 Mountain Grove St., Bridgeport 5, Conn. 











SUSPENSION CHAINS 
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put heat 
on the “spot”’ 


in a hurry 





If you need localized heat under 
close thermal control — for dies, platens, 
instrumentation or other process equip- 
ment — HOTWATT Cartridge Heaters 
are the dependable, economical answer. 

The unique production system em- 
ployed by HOTWATT offers a wide 
range of standard cartridge 
units .. . there is a size, 
terminal, wattage 
your requirements 


heating 
sheath, lead or 
and voltage to mect 


@ Stainless steel sheaths to precision tolerances 
for complete contact 

@ Maximum surface temperatures to 1250°F. 

e@ Rigid external terminals with repairable leads 
Heating elements just beneath surface for 
maximum heat transfer 
Connections are S.S. screws and nuts or nickel 
alloy lead wires swaged to rigid EXTERNAL 
terminal tubes 

@ Standard units moisture resistant — liquid 
tight on specifications 

@ Basic designs are readily adaptable to special 
requirements, sizes or ratings 


HOTWATT® Cartridge Heaters are 
made in diameters from 4" up, lengths 
as desired. Customized units and ceramic 
heaters in long or short runs without 
extra design charge. When you need 
heat in a hurry call HOTWATT® 


for the fastest delivery in the industry 


NEW 
arcevicem HOTWATT, INC. 
Electric | 
Heating 
Specialists | 
> * | 
5 Maple Street, Danvers, Mass.’ | 
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—— 
ASA 
| ENGINEERS 


“Wonderful 
idea . | thin 
Henshau 





New Books continued 
of Materials Under Dynamic Loading, 
Calculation of Response of Structural 
to Mod 
ern Computational Ap 
plicable to Response Calculations, 
\pplication of Structural Design and 
Analysis to Specific Cases Involving 
Dynamic 


Systems Dynamic Loading, 


l'echniques 


Loading 

Remainder of the book summarizes 
of the thinking on 
earthquake-resistant design and com 


some current 


pares current Japanese practice an 


codes with American codes 


Graphical Communication 
EARL D BLACK. McGraw-Hill Book Co Inc, 330 
W 42nd St, New York 36. 6 x 9, 328 pp. $8. 


Engineering technicians, designers, 
production supervisors and others who 
need a to the modern tech 
niques of technical drawing, sketching 
and blueprint reading, will find this 
Earl D Black, 
who directs engineering drawing 
at the General 
Motors Institute, writes with a practi 
cal, on-the-job industrial © slant 
lhroughout, he has emphasized how 
manufacturing affect 


guide 


book indispensable 


and 
kinematics instruction 


processes de 


sign. 

The first present 
elemental principles, from preliminan 
sketching and freehand drawing t 
finished working drawings. Other 
chapters offer specific information on 
workings of tool, fixture and dic 
drawings, they differ 


working 


nine chapters 


1g, 


and how from 


0 f 


(Continued on page 274) 


other classes drawing 


Ss 
S&S 
Ss 


in Viton A, Vyram, Polyurethane, 
and other unusual elastomeric 
materials having excellent re- 
sistance to many petroleum oils, 
synthetic lubricants, fuels, 
phosphate and silicate ester 


fluids—in a temperature range 
—40° to + 500°F. 


LINEAR—specialists in close- 
tolerance molding in all of to- 
day’s modern polymers... in 
both fabric reinforced and 
homogeneous materials. 


These are low friction seals. For 
further help, call the LINEAR 
engineer. 


PERFECTION IN RUBBER 


LINEAR 


LINEAR, inc, STATE ROAD & LEVICK ST. PHILA 35 PA 
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A G ©) ©) D M A [ H | N E New Books continued 
# A L L S F @) R , design of pressed metal parts and their 


design and production considerations; 


A GOOD drafting for processes and the in 


rm fluence of manufacturing processes 

M OTO RI! upon product design; intersection and 
: surface layout drawings; fundamentals 

of architectural design and archi 


tectural drawing; accepted procedures 


BROOK for making corrections and ch inges in 
A.C. MOTORS large drafting rooms. ASA and SAF 


tandards are used throughout, and 


get the new standards for threads and fasten 
most from we covered 


machines . 
Thermodynamic and 

Plenty of power when your machine is driven by Brook. Mainte- Transport Properties of 
nance costs are low. No wonder, because there is no finer electric * 2 a 
motor built. Yet, BROOK MOTORS COST LESS. They have proven Gases, Liquids and Solids 
themselves in factories, mills and mines, powering all types of P d he S Th j 
machines, compressors, pumps, blowers and conveyors. Motor shown sete —— “ao ot Go tee oon w 
powers a pharmaceutical homogenizer. All standard enclosures. nad pg cng tga — 9 
1 to 600 HP. oly, New York 36. 8'/2 x , 472 pp 
Warehouses, factory representatives and dealers coast-to-coast and in Hawaii. 


Send for literature 
Since 1904 


worlds most respected motor Standing Committee on Thermo 


BROOK MOTOR CORPORATION physical Properties and particularly of 


} } oulo lal S 

3553 W. PETERSON AVE., CHICAGO 45, ILL. ne rome YS! “1 ukian. It 1 
In Canada: Brook Electric Motors of Canada, Ltd. M oTO & chieved that its — tion ee 
250 University Ave., Toronto, Ontario ents a useful contribution to the cur 
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Phis Symposium volume culminates 
most recent symposia effort of 


56 details of stainless “eS "Lia Radio Engineering 


Handbook 


steel jet engine component 

. ° " KEITH HENNEY. McGraw-Hill Book Co Inc, 330 
brazed in three steps with we W 42nd St, New York 36. 6 x 9, 1800 pp. $25 
no distortion or oxidation Radio engineering problems can be 


] 


by Wall Colmonoy . . . } wed more quickly, casily and ac 


irately with the aid of modern data 
Specialists in Furnace Brazing 
for High-Temperature Service 


This jet engine diffuser casing is 
typical of the aircraft and missile 
parts being furnace brazed at Wall 
Colmonoy. As originators of Nicro- 
braz Process brazing, we have an 
unmatched background in the nickel- 
alloy brazing of stainless steel and 
superalloys. Our facilities also include 
vacuum furnaces for degassing and 
brazing titanium bearing alloys. Our 
three plants are ready and able to 
engineer and process your compo- 
nents. Call or write today. 


STAINLESS PROCESSING DIVISION 


WALL COLMONOY CORPORATION 
19345 John R Street + Detroit 3, Michigan 


(Continued on page 276) 








PENNSYLVANIA: Bristol Pike, Morrisville, Pa., CALIFORNIA: 1565 Bluff Road, Montebello, Cal. 


SEE US AT THE DESIGN ENGINEERING SHOW—BOOTH 1050—MAY 25-28, 1959 
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ore 


PRECISION “O” RINGS 


Quality proved by all ASTM Tests 


Precision “O” Rings made from Compound 830-70 meet 
or exceed all the SAE 120-R requirements for heat, oil 
resistance and other properties. 

100% better compression set. Remarkable superiority in 
300° F hot oil. 100% better Fatigue Test life. 

For manufacturers of automobile, machine tool, farm 
equipment and similar equipment, Precision Compound 


830-70 is your answer to positive long sealing life 

Have a sealing problem? You'll find the answer at Pre 
cision! There's a Precision engineer ready to help you 

Get your free copy of our engineering data sheet on 
Compound 830-70. 


Specify Precision—first in Quality 


recision Rubber Products Corporation 
"O” Ring and Dyna-seal Specialists 


Dept. 3, Oakridge Drive, Dayton 17, Ohio 
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Canadian plant at: Ste. Thérése de Blainville, Québec 
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71 wien POURS 


FOR HIGH FLYING 


KENNAMETAL* meets many critical requirements 


This unretouched photograph shows the high reflective 
finish of a Librascopet integrator disc, 1%'’ diameter, 
made from Kennametal. Little discs like this one are of 
big importance in the operation of guidance systems, 
automatic pilots, and gyrostabilizers. In addition to 
a high polish, the discs must have high YME, hard- 
ness, and compressive strength all qualities of 
Kennametal. Need for these properties, or a combina- 
tion of other exceptional characteristics, is often met 
by a specific grade in the Kennametal family of 
tungsten carbide alloys. 

In highly specialized types of photographic equip- 
ment, for example, Kennametal optical flats substitute 
for fragile glass mirrors to overcome distortion due to 
centrifugal or other forces. Many other vital parts 
subject to abrasion or corrosion are now being made 
of Kennametal .. . such parts as high pressure com- 
pressor cylinder liners, seal rings for rotary pumps, 
valve parts, plungers, and bushings. 


JUST HOW IS KENNAMETAL SUPERIOR? 


¢ Kennametal has an extremely high YME .. . up 
to 94 million psi compared to steel’s 30 million . 
ranges up to 94.7 Rockwell A. 
Some grades of Kennametal have a density as high 
as 15.5 gms/cce . twice that of heat treated steel 
while other grades will stand up for days in 
boiling 5% HNOgsg and 5% HoSO, 


Kentanium,* a series of hard titanium carbide 

alloys, retains sufficient strength for many applica- 

tions at temperatures of 2200°F. and above 
Chances are some vital components for your equip- 
ment could be made of Kennametal to provide greater 
reliability, over a wide range of operating conditions, 
than that provided by conventional materials. A 
Kennametal Carbide Engineer will gladly discuss your 
problem with you. Or write us for one or both of these 
booklets: B-111A—‘‘Characteristics of Kennametal,” 
and B-444A—‘“‘Kentanium.”” KENNAMETAL INC 
Dept. PE, Latrobe, Pennsylvania 


*Trademark ftTrademark of Librascope, Inc. 
Visit Kennametal Booth 1325 at the 


\\. MOESIGN ENGINEERING SHOW 
Philadelphia — May 25-28 


“> 
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New books continued 
ind practice This revised edition of 
the famous Henney handbook for 
designers, engineers, and technicians, 
gives working principle tandards 
nd procedures a iC to both 
routine and special assignments in 
radio engineering 
Communications, broadcasting, ait 
craft radio, television, facsimile, navi 
on aids, telephony and ther 
radio fields are covered in prac 
tical, easy-reference form 
I'he handbook contains over 1000 
ages of selected data and descrip 
Fundamentals and specialized 
itions are discussed, including 
resistance, inductance, waveguides and 
ivity resonators, loud speakers, trans 
nitters and receivers, and man the 


rad 


Experimental Designs 


in Industry 


Edited by VICTOR CHEW. John Wiley & Sons 
Inc, 440 Fourth Ave, New York 16. 834 x 111%, 
268 pp. $6 

[he classic work in experimental 
designs was performed to solve agricul- 
tural problems. And although such 
techniques have been in use in in 
dustry for the last 10 vears or more, 
nost texts re sti ericuiturally 
oriented. For this reason, a sym po 
sium was held in 1956 in which ex 
perimental designs, applicable to in- 
dustrial research, were discussed. This 
book presents the first two parts 
that symposium 

The first section of the book re 

ws the classical work—factorial ex 
(Continued on page 279) 
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NEW FOR TODAY'S DESIGN NEEDS... 
16 FAFNIR BALL BEARING DEVELOPMENTS! 


See them at Fafnir Booth 1236, Design Engineering Show 


The “midget” bearings in the upper left hand corner are 
Fafnir’s new vacuum melt stainless steel miniatures. The 
pillow blocks are the modern-design LSA and LSAO. At 
bottom right are space-saving versions of the famous Fafnir 
Flangette. 

Other units include Fafnir special-precision control bear- 
ings for high-speed aircraft — an industry “first”. Also, ball 
bearings for air conditioning equipment, farm equipment, 
precision mechanisms, machinery . . . sixteen new bearing 


PRODUCT ENGINEERING * May 11, 1959 


designs all told. all introduced within the past few years. 

One or more of these new Fafnir ball bearing develop- 
ments could be your answer to improved product perform- 
ance. Have ‘the man from Fafnir” show you what's new for 


you in the line that “keeps 


BALL BEARINGS 
Progress in Motion 


a step ahead” of industry's 
requirements. The Fafnir 
Bearing Company, New 
Britain, Connecticut. 
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BEARING r a eas 


VERS{G}LINE 


ENGINEERED TO BE PART OF YOUR PRODUCT 


@ Radial—H- Series 

@ Radial— Conrad 
Loaded 

®@ Radial—Full 
Complement 

® Thrust 

e Versa-Twin— 
Twin Row 


Vers-Q-line bearings challenge the 
imagination. In many applications, they 
can be engineered so that parts of your 

product can form the inner or outer races. 
Whether you are designing a new product 

or improving an old one, Hartford Vers-O-lines 
offer advantages in performance, unitization 
and in low cost. Hartford bearing engineers 
will be glad to adapt or design Vers-O-line 
bearings to meet your exact product require- 
ments. Write for comprehensive technical 
literature. Contains standard Vers-O-lines, 
case history applications, and bearing 
ideas that can be helpful to you. 


tford 


PRECISION BALLS @ BEARINGS 


HARTFORD STEEL BALL CO., INC. 


45 Jefferson Avenue, Wes! Hartford 6, Conn. 
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New 


POWER 
TANS 


for FLIGHT USE 


ELECTRO-FLEX 


specialists in 
HEATING 
ELEMENTS 


LESS SPACE—LESS WEIGHT 


New lightweight, space-saving re- 
sistors permit substantial efficiencies 
and economies in aircraft and mis- 
sile electronic apparatus. Units are 
mounted in direct contact with inner 
surface of chassis or case so that 
25% to 40% of heat generated is eh % 
emitted to atmosphere Derating a 


curves are available Insulation is silicone rubber 


: : : : ; operable continuous! 
Available in the following ratings and sizes or 450° F mone 





Mounting metal— 
Alclad aluminum 
Connection tabs— 


Power Envelope Approx. 
Rating Dimensions Weight 





40 Watts 
80 Watts 


ay 027 the. os. silver plated brass 
ox! 
120 Watts Yq x 15 
Tone 
x1 


4 

é .040 Ibs, Special washers permit 

8 053 Ibs. pote rivet —s 
sive supplie 

10 067 Ibs. provides good thermal 

12 080 Ibs transfer from resistor to 


160 Watts 
200 Watts 


x 
x 
x 
x 
x 

















mounting wall 
send for free illustrated booklet 


Electro-Flex Heat, Inc. 


83 WOODBINE ST., HARTFORD, CONN. (CHapel 6-541 3) 


: “FIRST with STANDARD ELEMENTS” 
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There’s a GRIPBELT 


for every purpose! 


No other source offers such a wide selection of V-belts 

. from FHP to steel cable belts, including versatile Grip- 
link and Griproll, and unique new Poly-V. These combine 
with Browning's variety of sheaves to form the most com- 
plete V-drive line. For every power transmission need, con- 
tact your Browning distributor. He will serve you promptly, 
efficiently. Write for free catalog GC101, showing whole line. 


Brouming 
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MANUFACTURING COMPANY 
MAYSVILLE, KENTUCKY 





New Books continued 


perimental designs in both complete 


ind incomplete blocks. The second YOU GET MORE WHEN YOU 
section supplies actual illustrations of 

isoutaalot acs fractional factorial BUY VIKING ROTARY PUMPS 
and response surface designs in in- 

dustrial research. Also included are 

sketches, tables and an_ extensive 

bibliography. 


COMPLETE SELECTION 


Computer Applications an noe ee Gan aoe Te Gee a 
Symposium of specials . . . in sizes from 7 


save time and money buying from this one complete 


eataleaaned mad 
atalogued j 
to 1050 gallons 


n 
U 

4 
? 
. 


Proceedings of the Fifth Annual Computer Ap 
plications Symposium. Available from Armour 
Research Foundation, Main Files: CA-5, 10 W TOP QUALITY 
35th St, Chicago 16. Paperbound, 6 x 9, 153 Fvery Viking Pump has 
pp. $3 bills 


mar renair b 
J . 


14 papers presented at last year’s find they t 
symposium (October 29-30 "58), along 
with stenographic comments and ROTARY PUMP "KNOW-HOW" 
questions from the audience, are com Engineers at Viking apply and think rotary pumps and nothing 
piled The papers cover a broad rang¢ os vrsahwad 
of computer applications, including 
data processing, scientific problem 
solving, numerical control of machine 
tools, information retrieval. Of par 
ticular interest to mechanical en 
gineers are papers discussing frontiers 


. Cedar Falls, towa, U.S.A. In Canada, it's “ROTO-KING’’ pumps 
of computer technology, the present 


“See Viking Pump Exhibit, Booth 1610 
, oy no Design Engineering Show 
ind future of automatic programming, Convention Hall, Philadelphia, May 25-28” 


ind a case study of a computer shat CIRCLE 286 READER SERVICE CARD 


ng prog! in) 


Electronic Digital Computers PERFECT SEAL... 


CHARLES V L SMITH. McGraw-Hill Book Co, * , 
330 W 42nd St, New York 36. 61% x 9%, 443 Teflon coating mates 
pp. $12. 


[his book proposes only to give 


United's metallic O-ring 
the reader an understanding of how 
digital computers work—not how to 


(Continued on page 281) to surface ! 





Teflon, permanently bonded to a United 
metallic O-ring, conforms to normal tool 
marks which it contacts in a machined seat. 
This remarkable, non-porous, pliable’ coat- 
ing compresses into these irregularities to 
help form a perfect seal. Spring steel charac- 
teristics of the O-ring metal are retained, and 
the surface conformability of a rubber-like 
Top: Tool marks visible compound is added. Finish is completely 
cnauad tan coating, non-corrosive and resistant to chemical ac- 
, tion. Tests with gases and liquids, at high and 
sewsemm feclen AA low pressures, prove absolute sealing action 
TEFLON ...conforms to United also makes hollow tube; pressure- 
irregularities in ma- filled; and patented? self-energized metallic 
chined surface. O-rings; and wire and brazing O-rings to 
practically any required dimensions. Write 
for information (on your letterhead please) 


* TEFLON IS THE REGISTERED TRADEMARK 


+ PATENTS 2. 809, 269 
FOR DUPONT TETRAFLUOROETHYLENE RESINS 


Ge UNITED METALLIC "O” RING CORP. 
~ Dayton, Onie o Bex 1035 
Division of United Aircraft Products, inc. 
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/t could be done...so’’Wisconsin"’ 


SOMETHING | AUTOMATIC ano 


Now presenting the Engine Industry's ||" —.: REMOTE CONTROLS 
inst me at a EAVY- DUTY SHAFTMOUNTED ACTUATOR 


ENGINES 


The Need: During the past few years, vertical- 
shaft engines have become a part and parcel of “com- 
petitive footballing’ in the rotary power-mower field. 
Because so many of these mowers have been offered at 
“bargain basement” prices, the quality of the power 
components had to suffer . . . to the eventual misfortune 
of the user-customer 


The Remedy: To meet the demand among dis- 
criminating original-equipment manufacturers for 
TOP-QUALITY engines to match their machines, ‘““Wis- 
consin” has developed and now presents the Industry’s . 
first line of truly HEAVY-DUTY, quality-built vertical- FOR: 
shaft power units, in a highly selective power range. 
Available in three sizes, rated from 2.5 to 9.2 hp. in a 
1600- to 3600-rpm range, these rugged, low-silhouette 
engines have been designed to meet a broad diversity 
of applications, delivering higher power and service 
potential for greater user satisfaction. 





shafts, valve stems or adjusting screws 
20 sizes and types. Built-in potentiome- 
ter for remote indication or bridge circuit 


is optional. 





REMOTE POSITIONER 


Controls position of Jordan rotary or 


linear actuators Compact 
printed circuit bridge-amplifier Special 
units position to accuracies of one part 


in 250,000 


transistor 





PROCESS CONTROL 


Punch Card or Dial Set 
formula or program 


control of 
Continuous flow 
or batch weighing components for new 
or existing installations 











VALVES, REACTORS, 
FEEDERS, V. S. DRIVES, 
PUMPS, MACHINE TOOLS. 


3235 W 


The Jordan Co..Inc. wtamrton sve... 
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JORDAN 
Controls 








WANT HEAT DEFIANCE? 


“Wisconsin” All the Way: All traditional Wisconsin 
heavy-duty features are incorporated in the design and 
construction of these new engines. This includes tapered 
roller main bearings (both top and bottom); forged 
connecting rod and crankshaft; gear-driven, weather- 


sealed outside magneto with Impulse Coupling for easy 4,000—5,000 degree Thermit eats through steel... 


starting at low cranking speed; positive lubrication to 
all engine parts by crankshaft-mounted vane-type im- 
peller and jet spray. 

If you are looking for this type of power, let Wisconsin 
engineers help you adapt these engines to your equipment 
For a quick briefing on the WISCONSIN VS. Engine line, 
write for bulletin S-245. 


Q) WISCONSIN MOTOR 


MILWAUKEE 46, WISCONSIN 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 
A9-6307 
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won't harm KARAK! 


5,000 degrees generated within 
o fraction of a second, couldn't 
crack of chip KARAK 
no effect other than slight oxi- 


exerted 


dation of the surface. 


This heat-defiance has its uses! 


«+-Just one quality of KARAK 
carbon-graphite...a chemically 
inert material most often used 
for rings, bearings and seals 
because of its self-lubricating 
nature, 


Request new, FREE complete 


KARAK technical brochure 


CARBON COMPANY 


12508 Berea Rd., Dept. 285, Cleveland 11, Ohio 
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New Books 


continued 
It written for the 
engineer who has some background 
in mathematics and electronics, but 
no knowledge of digital computer elec- 
tronics. With this reader in 
the author begins with binary arith- 
metic and discusses, in turn, logic 
circuits, memory cells, shift registers, 
counters, adders and accumulators. 
The final four chapters deal with the 
organization of the system as charac- 
terized by the parallel direct-coupled 
computer developed by John Von 
Neumann at the Institute for Ad- 
vanced Study 


design them. is 


mind, 


Nonlinear Problems 


in Random Theory 

NORBERT WIENER. The Technology Press of 

MIT and John Wiley & Son Inc, 440 Fourth 

Ave, New York 16. 6 x 9, 131 pp. $4.50. 
Although recent a great 

interest has developed in the applica- 

tion of random 


in years 
to nonlinear 
little infor- 
mation on the subject has found its 
way into book form. This series of 
Dr Wiener’s lectures given at MIT 
for a special advanced stu 
dents fills the need for a comprehen 
sive study of the subject 

The the role of 
nonlinear processes in physics, mathe 
matics, electrical 


theory 


processes, comparatively 


group of 


author examines 
engineering, 
ology and communications theory. 
demonstrates how 
in space as well as in time, enter into 
the of statistical mechanisms, 
and so open new opportunities for re 
search in gas and plasma theory. 


physi- 
He 
random processes, 


study 


Mechanical 
Design and Analysis 


R R SLAYMAKER. John Wiley & Sons Inc, 440 
Fourth Ave, New York 16. 6 x 9, 418 pp. 
$9.50. 

Believing that a_ theory more 
readily seen from the vantage point of 
a specific case, but seeing no reason 
to devise problems simply for pur 
poses of illustration, Prof Slaymaker 
has looked to the actual business of 
designing for problems that needed 
solutions. 


1S 


Most of the book is concerned with 
just such a of industrial 
case studies. These projects represent 
a wide and relatively recent selection, 
taken from situations within the last 
20 years. Analysis pertinent to each 
problem is written into the projects, 

(Continued on page 283) 


collection 


PRODUCT ENGINEERING * May 11 








“gisnont 


(CT -F-T m -F-r-lalediale| 


—to give you 
TIME SAVINGS 
LOWER COSTS 
BETTER GEARS 


At Fairfield, YOUR GEARS are in the hands 
of specialists equipped with every facility for 
handling production RAPIDLY, EFFICIENTLY, 
and ECONOMICALLY. Special or unusual 
requirements in design, size, finish, toler- 
ances, processing, materials, and heat treating 
are often “standard” at FAIRFIELD. 


1 
ye 
3 


Fairfield’s gearmaking facilities save capital 
investment for many builders, large and 
small, of power driven equipment. At Fairfield, 
you get the benefits of high production rates 
and big volume output in an ultra-modern 
plant designed exclusively for producing fine 
gears. Become a Fairfield customer 


CALL OR WRITE. 


it pays! 


Left — High accuracy balancing 
of rotating parts, including 
unusual off-center and coun- 
terweighted designs, con be 
handled rapidly ond efficiently 
with the aid of this ingenious 
machine which utilizes strobo- 
scopic light to locate the un- 
balance, on electric meter to 
measure the amount of un- 
balance, ond a drill, mounted 
integrally, to remove indicated 
amount of metal for desired 
balance — followed by imme- 
diate inspection —all com- 
pleted in a single handling 


Below — Other examples of 
specialized equipment “ot 
your service” ot FAIRFIELD 


Bolt Hole Honing... 


FAIRFIELD 


MANUFACTURING CO. 


2305 S. Concord Rd. 


TELEPHONE: 2-7353 





Lafayette, Indiana 





Gears and Differentials mae] 


TRACTORS * HEAVY DUTY TRUCKS * AGRICULTURAL MACHINERY + POWER SHOVELS AND CRANES 


MINING MACHINES « ROAD GRADERS © BUSES + STREET SWEEPERS + 


, 1959 
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Vader t fo 7 


INDUSTRIAL LIFT TRUCKS 
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HAVING 


PORT SEALING 


PROBLEMS? Y ALLIED wueeis 


In Place of ONE Larger, 


CAN HELP Expensive Wheel! 


Gain These Advantages: 


You WITH e LOWER COST—Reduce wheel cost! Buy Dual wheels 


for less than one single conventional type! 


GREATER FLOTATION—More tire surface on the 


ground. Spreads load suspension! 


EQUAL or GREATER LOAD CAPACITY— 
Load weight is distributed! 


BETTER TRACTION—On wet or dry surfaces; more 


tire gripping area! 
SEAL ALLIED © DESIGN DISTINCTION— 


More substantial appearance! 
Offers new design possibilities! 


STOCK SIZES, TYPES — Or CUSTOM BUILT! 


ALLIED Wheel Products, Inc. 
Dept. PE * 27 Broadway * Toledo 4, Ohio 
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STANDARD EQUIPMENT 


on thousands of machine tools 


Cost only a few dollars—ADD MANY 
DOLLARS TO EQUIPMENT VALUE 


FOSTORIA xis 
LOCALITES 


the Precision Light for Precision Seeing 


SOLVE FLUID LEAKAGE 


Wedging action of metal sleeve against taper 


in the port makes pressure-proof joint. cia 
Provision for fast, accurate operator “see- 


ing” efficiency is vital in machine tool 

Positive metal seal is unaffected by fluids, design. Fostoria Localites provide instantly 
controlled, high intensity precision lighting 

of the work zone area. Frictional arm and 

Aveileble in collar disc joints give flexibility of a thou- 
many standard sand positions to direct light exactly as 
"Connect up with L and L" — needed. Rugged construction, heavy duty 
Write for Catalog CN-59 pensar dotnet A socket, Levolier switch, SPT-2 18/2 rip cord 


production wiring. Reflector types and arm lengths for 
qvantities 


temperature, high pressures or vibration. 


any application. Request full information. 











MANUFACTURING ¢o. ia @) 


P.O. Box 292 THE FOSTORIA PRESSED STEEL 
‘ = a CORPORATION, FOSTORIA, OHIO 
East Detroit, Michigan Localites are available through Se 


wholesalers everywhere. yy 
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New books continued 


making them clear and coordinated 
hese design situations create a need 
for theory and have a variety of solu 
tions. All of the studies have been 
used at Case Institute of Technolog 

Special emphasis is placed on thos¢ 
general topics essential to a machine 
designet limit dimensioning, ma 
terials to match job requirements, and 
repeated tress effects 


Expansion Machines for 


Low-temperature Processes 


S C COLLINS and R L CANNADAY. Oxford 
University Press, 417 Fifth Ave, New York 16. 
52 x 8, 120 pp. $3 

The wide use of expansion ma 
chines has in part greatly accelerated 
the study and application of low-tem 
perature operations since the end of 
World War II. ‘This book contains a 
brief description of the development 
of engines for refrigerative purpos 
ind their application to many low 
temperature processes. No revolution 
iry discoveries are included in_ this 
book, but rather a dropping of the old 
legend that to liquefy certain gases is 
extremely dificult. A summary of the 
methods for liquefaction and the ap 
plication of these methods is included 


The Design of Physics 


Research Laboratories 


Published on behalf of The Institute of Physics 
by Reinhold Publishing Corp, 430 Park Ave, 
New York 22. 6 x 10, 108 pp. $4.50. 


A full account is given of the sym 
posium held by the London and 
Home Counties branch of the Insti 


(Continued on page 285) 
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™ view of headstock 
transmission of 
j ‘% L Ram Type Uni- 
versal Turret Lathe. 
Alloy steel gears are 
precision-finished for 
silent, smooth power 
transmission. 








Perkins Gears Used by Jones & Lamson 


Jones & Lamson Machine Company, famous as manufacturers of the 
world’s most accurate and powerful turret lathes, use Perkins precision 
gears for efficient, dependable performance. Perkins custom-cut 
gears are precision-made to exact specifications. They eliminate wear, 
noise and backlash. Our OEM customers know Perkins means de- 
pendable service and longer gear life. Perkins’ long experience in 
producing precision gears could bring profitable benefits your way, 
too! Ask our engineers to work with you designing or estimating 


your next gear order. 


WRITE TODAY for folder 
showing bevel, spiral, heli- 
cal and spur gears; ratchets, 
sprockets and  ground- 
thread worms; face gears, 
generated and curvic 
clutches; made by Perkins 
in many sizes from all 
materials. 


1 1 Pe rkins Machine & Gear Co. , West Springfield, Mass. 


g Name 








| Company 


1 Address 





MACHINE AND GEAR CO. 


Dept. 42, West Springfield, Mass. 
Telephone; RE public 7-4751 
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SOUTHWEST 


“Meweball” 


SELF-ALIGNING BEARINGS 


PLAIN TYPES ROD END INT. 
TYPES 
© PATENTED U.S.A 


World Rights Reserved 





CHARACTERISTICS 
ANALYSIS RECOMMENDED USE 


; For types operating under high 
Stainless Stee! Ball and Race temperature (800-1200 degrees F.). 
For types operating under high radial 
ultimate loads (3000-893,000 Ibs.). 
For types operating under normal loads 
with minimum friction requirements. 


Chrome Alloy Stee! Ball 
and Roce 


Bronze Race and Chrome 
Steel Ball 


Thousands in use. Backed by years of service life. Wide variety of 
Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in similar 
size range with externally or internally threaded shanks. Our Engi- 
neers welcome an opportunity of studying individual requirements 
and prescribing a type or types which will serve under your demand- 
ing conditions. Southwest can design special types to fit individual 
specifications. As a result of thorough study of different operating 
conditions, various steel alloys have been used to meet specific 
needs. Write for Engineering Manual No. 551. Address Dept. PE 59. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 
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Posi 


— CONTROLS 


Compression & Tension Type 


Aircraft cable is strung with spherical steel 

shells in a rigid or flexible housing sealed 

with “O” rings. 3” standard bend radius. 
| %” minimum bend radius. 


Three Types: 


1. Light Duty—Compression Ult. Load 1250 
Ibs.; Ult. tension 960 Ibs. 


2. Heavy Duty—Compression Ult. Load 1650 
Ibs.; Ult. tension 960 Ibs, 


3. Extra Heavy Duty— Compression Ult. Load 
3050 Ibs.; Ult. tension 3900 Ibs. 


tive remote controls for actuating mechanical, hydraulic 


or other devices. Eliminate bell cranks, pulleys and dual 
cables. Patented U.S. A. All world rights reserved. Send 


for 


com 


ENGINEERING MANUAL giving detailed prints and 


plete specifications covering materials, finishes, capa- 


cities. Please address Dept. PE-59 
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SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 
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LUBRICATION ENGINEERS 


eee write for this folder 





eae 
—— wd 
. ao 
queencas eT OY mevercoeo ek 


TRATION OF APPLICATION OF LUSH ms Toe 
v ueae-caLs 
miusTeate 


macwunt TOOL 


$ oo 
PER KIT 
i ale 


the MEVERCORD co. 
Dept. H-318, 5323 West Lake St., Chicago 44, Illinois 
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NO 
MOLD 
COST! 








Reduced Unit Cost 


on your initial run will effect savings for you 


that could very easily cover the cost of mold. 


That is actually being done on many jobs similar to the starter 
pulley bumper (shown above) that SINKO molded for use on the 
Briggs and Stratton engine illustrated. Dupont ZYTEL was the 
plastic used because of its ability to resist wear, its quiet opera- 
tion, and self-lubricating qualities. 


Call on us when you're in need of Plastic Molded Parts . . . 
we'll produce them for you, accurately, speedily, and economically! 


WE MOLD ALL THERMOPLASTICS—2 TO 175 OZ. 


MANUFACTURING and TOOL CO 


7310 W. WILSON AVE 


CHICAGO 31 


Offices in Principal Cities Throughout the United States 
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New Books ; continued | 


| WHY ALUMINUM DIE CASTINGS? 


tute of Physics, November °57. All | 
contributors were from Great Britain 
with the exception of a paper by C S 
Haines of Voorhees, Walker, Smith 
and Smith, New York. Mr. Haines 
discusses recent trends in the design 
of American research facilities and 
points out main requirements of a 
successful laboratory 

Some of the other topics covered 
are: The Architect and Physics; Prob 
lems in the Planning of Research 
Laboratories; Services and Facilities 
from the User’s Point of View. 





Scientific Programming in 


Business and Industry Pressure controller cases, which must carry pressure in certain 
ANDREW VAZSONYI. John Wiley & Sons Inc, areas and be dust tight overall can be made in two or more com- 


440 Fourth Ave, New York 16. 6 x 9%, 474 pp. ponent parts—each part is an integral piece. 
$13.50. 


The success of mathematical-pro- 


gramming techniques over the past | 

five years in business and industry | Kx 9 oN 

proves that they are among the most ‘ t ¢ 

important tools available to the Op “ariaery ~~ 

erations Researcher. Here is a clear =o is Y fA Flora 
Wis DIE CASTING COMPANY _. 














exposition for the businessman-en- 


Bis 2228 NO.ELSTON AVE, CHICAGO I4,1LL 
gineer of the most important of these 


techniques—linear programming, con CIRCLE 300 READER SERVICE CARD 
vex programming, dynamic program . 





ming—plus a chapter on game theory. 
Dr Vazsonyi is a mathematician, but 


he writes with a clear image of an STA C. @);: Mticsileal= Steel 
audience that is primarily business 
men who simply want to understand 


the processes without getting all le: 
wrapped up in the mathematics Sal aa! S 


The book is divided in three parts 


- 
Part I is a study of the fundamentals Roll F le 
and includes a chapter devoted to 12 i 


(Continued on page 287) 





low-cost— 
J of-Fet-Ea-t-hlale| 


Rolled drawings, maps, plans, blueprints, 
etc. stay cleaner, safer, easier to find in the new 
space-saving Staktube roll file. Available with locks 























15” Square File complete with 
36 214" Steel Rimmed Filing WE 
Tubes or 9 43” Tubes 
Now in 5 lengths: 18”, 30”, 36”, 42”, 60” 
Stack to any height 
Write, Wire, Phone RIGHT NOW for els” lf 
STAKTUBE literature and complete Stacor catalog. _ 


STACOR EQUIPMENT COMPANY 
291 Emmet Street, Newark 5, New Jersey . Bigelow 2-6600 
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SNAP-ACTION 


ine 





er* — to solve the 
,000 gallon stainless 


large layout drawings or lofting 


Only Tracmaster has numbered, engine-divided grid graduations on BOTH X and 


Y beams, in addition to scales and protractor — completely eliminating cumulative 
errors from repeated scale extensions. Tracmaster’s rugged beam rail construction 


assures true, straight line tracking without adjustment. Exclusive 5 year guarantee 


Write for information 


€} mom ENTARYCONTACT 


(press to start—release to stop) 


©) MAINTAINED CONTACT 


(press to start—press to release) 


7960-B LORAIN AVENUE 
CLEVELAND 2, OHIO 


MASTER X.Y track drafting machine could provide 


ier 


Tracmasters used by the Heil Company, Milwaukee, 


LINEMASTER® 


CLIPPER 


FOOT SWITCHES 


2 Ibs These famous momentary and maintained contact 
WRITE TODAY Clipper Foot Switches have proven themselves by 
for bulletin years of field usage. Long electrical and mechani- 
and prices cal life in SPDT and DPDT versions. High electrical 
Let us quote ratings for inductive and motor loads. Rugged cast 

Bs on your switch iron housing. Safety guard available. Easy wiring 

f) requirements. to +8 screw terminals 


full size template layouts for transport and tank parts requires precise 


to Design a Milk Bottle? 


dimensional! accuracy never before obtainable over a long span drawing board! 


Only the new UNIVERSAL TRAC 


UNIVERSAL DRAFTING MACHINE CORP. 


problem of making accurate, full size layouts for their 18 
Wis., makers of world famous truck bodies, hoists, transport and storage tanks. 


steel milk storage tanks! 


@ The Heil Company does — the new Universal Tracmast 
Preparing 


this full board accuracy and speed for long line, 





*One of two 20-ft. 


——s 








Why Use a Drafting Mach 














434 Woodstock Terrace 
Woodstock, Conn 














New. 
Now WTC 


NYLON-REINFORCED 


one wheel 

for any 
section of 
your plant 


Now you standardize on one wheel for ja rubber t reir alloy steel 
all your materials handling equipment er bearing rdened steel outer 
Fairbanks “‘Lamilon’’ Wheels protect ta 1 provision for pressure lubri- 
your floors, for they stay smooth and cation, “Lamilon’’ Wheels roll easier, 
concentric, don’t mar or mark. Not af- last longer and give more dependable 
fected by oils and greases, “‘Lamilon”’ service than any other plastic wheel 
* cy ; ; Wheels have very high resistance to Available in zes 3 through 12 
most chemicals, and have a water ab- inches. Can be furnished with thread- 


important News on Full Scale sorption factor almost as low as high _ tight thread guards. 


Precision Layout Problems! THe FAIRBANKS 
COMPANY 


Visit us at Booth 1439, Valves * Dart Unions * Casters + Trucks + Wheels 
. . Executive Office—393 Lafayette St., N. Y. 3, N. Y.* Branches—520 Atlantic Ave., 
DE Show... Philadelphia Boston 10, Mass. * 393 Lafayette St., N. Y. 3, N. Y.* 15 Stanwix St., Pittsburgh 22, 
Pa. ¢ 202 Division St., Rome, Ga. * Factories—Rome, Georgia and Binghamton, N. Y. 
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just to stretch 


... Next time specify 


INVESTMENT CASTING 


Parts design becomes as flexible as wax 
when you specify Investment Casting. 
Because with this “lost wax” process, 
parts can be designed for function; for 
utmost operating efficiency rather than 
compromised to satisfy a method of 
manufacture. 


Costly machining and assembly operations 
are reduced and often eliminated. Complex 
and time consuming tooling setups too! 
And — you have the widest selection of 
alloys from which to choose: the non- 
ferrous group, the carbon and low alloy 
steels, the hard-to-form, hard to machine 
high alloy steels . . . even cobalt base alloys. 


Thus you stretch your design potential, 
you stretch your range of metals and you 
stretch your budget when you specify 
this process. 


It might stretch your imagination too, if 
you could see some of the intricate shapes 
we're casting here at Hitchiner. If you'll 
write us today for our free new brochure, 
you'll get an idea how you can utilize the 
freedom and savings offered with In- 
vestment Casting. 


For complete details, see this new 


illustrated, informative booklet on 


the art of Investment Casting: 


It could be the best invest- 


ment you ever made, 


‘HITCHINER 


MANUFACTURING COMPANY, INC. 
MILFORD 44, NEW HAMPSHIRE 


Representatives in Principal Cities 








New Books continued 
typical problems that can be solved 
with each of the techniques. These 
are described in Part II. Part III con 
centrates on statistical inventory con 
trol, assembly-line flow scheduling, 
machine-shop scheduling and a mathe 
matical model of production schedul 
ing. 


Conduction of 
Heat in Solids 


CARSLAW AND JAEGER. Oxford University 
Press, 417 Fifth Ave, New York 16. 6! x 10, 
510 pp. $13.45. 

The first edition of this book, 
based on Carslaw’s Introduction to 
the Mathematical Theory of the Con 
duction of Heat in Solids, appeared 
in 1947. This second edition ex 
pands the first into as complete an 
wccount as possible of the exact so 
lutions and soluble problems of the 
subject. To this end, many new rr 
sults have been added, and som 
parts of the discussion have been ex 


tended. Three new chapters dealing 


with melting and freezing, integral 
transforms and numerical methods, as 
well as a number of new tables and 
text figures giving numerical informa 


tion have also been added 


Tables for Machine 


Literature Searching 
J W PERRY, ALLEN KENT. Interscience Pub 


lishers Inc, 250 Fifth Ave, NY 1. 64% x 91%, 


972 pp. $27.50. 
In the library of the future, perti 
nent information will no longer b« 


(Continued on page 289) 


| | PRIVATE 


CHIEF 
NOINEER 


- Friction reduetion aa y 
- Corrosion resistance 
- Dry operation 


. Non-magnetic material 


BIG REASONS WHY 
bid. PRECISION 


JEWEL BEARINGS 
MEAN BETTER 
INSTRUMENT 
PERFORMANCE 


In today’s miniaturized instru- 
mentation Bird Sapphire and Glass 
Jewel Bearings show their unique 
prope rte S to best a lvantage . — 
dry operation through ter 
extremes ... resistance to corrosion 
fumes and liquids adaptability 
to special mounti arrangement 


perature 


Bird Complete 
Jewel 
Assemblies 


. Save time and 
money, cut rejects, 
keep production 
flowing smoothl 
Spec ial mounting 
techniques | 
assemblic 
screws or busl 
of any styl 


Bird Cushion Jewel Assemblies 


pbb bd pia ssi 


[ 





Compared with other type 

ings Bird Jewels art 

more economi il and their iong 
expectancy eliminates mat 


problems 
NEW CATALOG AVAILABLE 


* q, aA 
Vvichard, YS &C0.,1NC 


Serving Industry With Fine Jewels Since 1913 
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Milsco Cushion Seats Custom Designed and Engineered 


Outstanding Example Is Smartly Styled ‘“‘Thrift-King’’ Seat; 
Specified And Favored In Every Field of Mobile Equipment 


@ From out of a complete line of over twenty basic models probably the nation’s greatest seating value... giving 
comes this versatile unit in what has been described as you an unequalled composite of quality with economy. 


2 Se el Featured in the “Thrift-King” Seat is 
Qe a ° ° . . 

| 3 4 a wide selection of highest quality cov- 

© Na SP erings and eye-styled color combina- 

tions. With the almost limitless prod- 

uct development possibilities this 

provides, your specific seat require- 

ments will be met with Milsco’s rare 

fusion of reality and individuality. No 

other approach to your problems will 

assure you of such complete satisfac- 

tion throughout every department. 

This, as well as other Milsco Seats, is 

available with or without the practical- 

ly-designed pedestals or risers, for 

multi-positions and uses. Cushions are 

OP ad pions heavily padded with several inches of 

2” AFT foam rubber for more durable service 

ADJUSTMENT | and operator ease. Other important 

advantages include such sales-pluses 

as: exceptionally sturdy, welded angle 

steel frame, and comfort-curved back- 

Over-all dimensions showing rela- rest with optional features for folding Pedestal assembly available, with or 
tive position of folding backrest. convenience. without fore and aft adjustment. 











ee en ste 





For illustrated catalog sheet Number 104, which gives a further information on other cushion and contour seat- 
detailed description of the “Thrift-King” Seat, and for ing, write, or call 


MILSCO MANUFACTURING COMPANY 
2738 North 33rd Street ° Milwaukee 45, Wisconsin ° Phone Hilltop 4-6030 
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DOUBLE 
CHAIN LIFE! 


a ei 


© Install 
. . * 

Oil-Rite} 
Automatic t 


CHAIN 


ELECTRIC CLUTCHES & BRAKES 


... Assure Super Clean Cutting Action 
In High Speed Power Shear 
Here’s the low-cost answer to chain breakdowns caused 


This is a Simplatrol C-B 160 Electric Clutch & Brake unit 61” by link-wear, stretch, corrosion and friction. OIL-RITE 
diameter at work in a high speed power shear. pn hn any | se by, gravis azouge yy ~ 
: ‘ A : s ed valve to brush which rides the chain. Sole- 

Here the swift, quiet, durable Simplatrol Clutch and Brake unit noid starts and stops with driving motor, making opera- 


mounted between the main motor drive and gear reducer gives tion automatic, oiling only when chain moves. Dro 
clean cutting action; up to 70 strokes in an operating minute. sooding adjustable. 9 oz. — 1 gal. in capacity wit 
Energized clutch moves the blade and rugged brake stops it, rushes to suit your chains. 
following single stroke cutting action. 

Simplatrol Clutches and Brakes do their job silently . . . eliminate 
the constant noise usually associated with clutching and braking. 


Simplicity is keynoted in the patented diaphragm . . . the only OR) are ante - - 
moving part in the Simplatrol Clutch and Brake. Red a t [. fe ite 
Ask for complete Simplatrol literature. pies WCO Chain wear 
iminate cost! 
- y/ J hond ciling P CORPORATION 
a777 atro products corp. ©Csam, ton 382 WALDO BOULEVARD 


hazardous floors MANITOWOC, WISCONSIN 
24-7 SALISBURY ST., WORCESTER, MASS.- 
Representation in Key Industria! Areos Oi) Cups * Dispensers * Oiling Systems * Valves * Oil Gages * Chain Oilers 


GIVE YOUR PLANT Many styles of Electro and Manual Chain 
ALL THESE BENEFITS! Oilers available. Write for Free Bulletin. 
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ABLEST MAN ON WHEELS 


He's the experienced 
ELECTRIC man. Call him 
for the quickest answers 
and quotes in the 
industry today. 

















Your ELECTRIC sales engineer 
is an able helper when it 
comes to putting your ideas 
on wheels. He can help you 
with a new design, make 
cost-cutting suggestions for 
a redesign, give you prices 
while you're planning. 


What's more, we back him up 
—-— with the production 
capacities and qualities of 
an automated operation, an 
ideal location and years of 
agricultural and industrial 
experience. 


Call or write today for the 
exact disc or spoke-—type 
wheel (steel or rubber 
tired), rim, hub, axle or 
component part you're look- 
ing for. 


“‘What we sell is service’ 


LEGROLIIG WHEEL C0. 


Write to Department 7C 
1120 N, 28th St., Quincy, lilinois, BAldwin 2-5320 
DIVISION OF THE FIRESTONE TIRE & RUBBER COMPANY 
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New Books continued 


found by thumbing through a card 
catalog. Computers and data process 
ing machines will do the thumbing 

faster and more efficiently. To this 
end, this book represents the present 
state of the art of literature searching 
by machine. It is divided into four 
parts: Parts 1 and 2, general con- 
sideration of literature-searching sys 
tems and underlying principles; Part 
3, specific literature-searching _ pro- 
cedures developed by the authors; 
Part 4, a semantic code dictionary, 
useful in organizing and retrieving in 
formation, with both code-to-English 
and English-to-code listings. 


Magnetic Amplifier 
Engineering 
GEORGE M ATTURA. McGraw-Hill Book Co, 


330 W 42nd St, New York 36. 6 x 9, 304 
pp. $7.50. 


Theory, operating principles, and 
practical application of all types of 
magnetic amplifiers are presented in 
the language of the electronic circuit 
and systems engineer. Characteristics 
of the magnetic amplifier reactor are 
contrasted with performance of the 
linear inductor. Special core ma- 
terials, and the manufacture and test 
of reactors are also discussed. Other 
topics are: reactor-rectifier amplifier; 
reversible, single-core amplifiers; hy- 
brid circuits; bidirectional output am- 
plifier; voit-second analysis of saturable 
reactors; winding and test specifica 

(Continued on page 291) 





WITH POWDERED METAL 
PARTS BY 


RRIMAN BROS. 


Originators of 
SINTERED HELICAL GEARS. HIGH 
DENSITY, PRECISION STRUCTURAL 
PARTS — POLE PIECES, SPUR GEARS, 
CAMS, RATCHETS, PAWLS 


Merriman offers you highest possible quality, 
perfect fit and dimensional accuracy at 
important reductions in cost. All tools and 
dies ore pate in our own shops. Complete 
gna il 








NT , TODAY 
MERRIMAN BROS., INC. 
179 Amory Street, Boston 30, Mass 
REPRESENTATIVES IN PRIN PA TIES 
183 So. Chatsworth—301 793 Laurelton Road 
St. Paul, Minn Rochester 9, N. Y 
"We're gelling 


; 26018 West Seven Mile Road 
Channel 10 


Detroit 19, Michigan 
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er Tae . 
LEEDS and NORTHRUP CO. REPORTS... 


WE HAVE LITTLE NEED FOR 
SERVICE REQUIREMENTS ON 


anette 


GEAR MOTORS BECAUSE THEY ARE... 


¥ SOUNDLY DESIGNED 
¥ SOUNDLY ENGINEERED 


¥ SOUNDLY BUILT 
Consult your JANETTE Representative 
when you need unusual gear motor or 


speed reducer problems solved. Thenationally distinguished manufacturer, the Leeds and Northrup 


Company of Philadelphia, uses special JANETTE Gear Motors 
on combustion control installations. Whenever a new application 
SEAR MOTORS arises, they turn to JANETTE. 


SPEED REDUCERS Here's the reaction of a typical user: 
‘We tested every type of comparable gear motor, but only JANETTE, 


i .B Ml, here’li be | 
MORTON GROVE, ILLINOIS pions bay acaapaoma ANETTE \utr Motor oe eee 
A subsidiary of Victor Adding Machine Co. 
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new! (Laekasgyy nylon . », Gilman PRECISION 


Wedge Lock + on §LIDE 
BAND CLAMP ASSEMBLIES 


y . J ‘ : ~ Py 
>> -.-available 
TWO-POSITION >“ Patent © 


WEDGE PERMITS », nied FROM STOCK 
ADJUSTMENT FOR < n 132 standard types and sizes 


TEMPORARY ASSEMBLY . 
«A = bf eh 

a ae ee Ree LIGHT DUTY ‘ ~, HEAVY DUTY 

Nod re. BUT... OS BASIC TYPE “ BASIC TYPE 
WeEUUE —  —t . * 

Locked | | IT'S LOCKED, 


J 





HEAVY 
| : LIGHT DUTY 
Position | YOU'VE GOT TYPE WITH bl — 


: é MICROMETER 
} | £] TO CUT IT LOOSE! RETURN SPRING | 55 saa tala 








@ Another Weckesser “first” © Just introduced at the 


—" , LIGHT DUTY ‘ HEAVY DUTY 
1.R.E. Show @ First practical band clamp that locks LEAD SCREW < LEAD SCREW 
and holds permanently e Solid DuPont Zytel 101 TYPE ate TYPE 


u~ 





(Nylon) @ Easy assembly with screwdriver or forked > 
; si : si ‘ — HEAVY DUTY «wae HEAVY DUTY 
tool—One size for cable diameters 4" to 1% CYLINDER aoe CYLINDER 
Send for free samples and bulletin “~ POWERED =) a FOUnEED 
— (in-line (lower 

mount) mount) 





See it at the Design Engineering Show, 
Booth 1633, Philadelphia, May 25-28 Write for free catalog. 


Ylpeyassaeomrany A} ATSIC 





5705 Northwest Highway ¢ Chicago 46, Ill. = 628 Beech St. * Grafton, Wis. 
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SERIES P 
Relays 


For electronic 
and communications 
applications 


Engineered to pro- 
vide extremely fast 
action with high 
sensitivity, freedom 
from bounce and 
excellent _ stability, 
“Diamond H” Se- 
ries P Polarized 
Relays give consist- 
ent performance with low distortion. 
Under some conditions they will han- 
dle over 1,000 pulses per second. 

Magnetically latched SPDT, with 
two independent coils, Series P Re- 
lays are available with various coil re- 
sistances from 10 to 4,000 ohms each 
coil. Contact ratings will vary with 
switching speeds desired, but range 
from 60 milliamperes to 2 amperes. 

Extremely compact, to save space 
and weight, they fit standard octal 
sockets. Their impact and vibration 
resistance is excellent for relays of 
this type, thanks to extra-rugged 
construction. 

“Diamond H” engineers are pre- 
pared to work out a variation to meet 
your specific requirements. Write or 
phone us your needs. 


“HART 


MANUFACTURING COMPANY 


206 Bartholomew Avenve 
Hartford, Conn. 
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New Books 


continued 


tions for toroidal reactors; experi 


mental testing of reactors; and d 
tailed mathematical analysis of the 
load action of the reactor-rectifier an 


plifier. 


Programming for 
Digital Computers 


JOACHIM JEENEL. McGraw-Hill Book Co, 330 
W 42nd St, New York 36. 614 x 94, 517 pp 
$12. 

Edited for readers with no previous 
this bo 
methodical approach to 
preparation of problems for stored 
program 


programming experience, 
provides a 
computers. The principles 
described apply to scientific and tech 
nical problems, as well as to com 
mercial data Although 
techniques and codc 
language vary greatly from coinputel 


processing. 
programming 


to computer, this methodical approach 
can be used to program any type of 
stored program computer. ‘The book 
covers recent developments and _ spc 
cific topics such as indirect addressing, 


randomized addresses, random-acce¢ 


storage, in-line processing, concurrent 


operations, nonmachine languag¢ 


Other Books of Interest 


Steel Butt-welding Fittings 

ASA B16.9-1958. American Society of Mechan 
ical Engineers, 29 W 39th St, New York 18 
14 pp, 8/2 x 11 


Twist Drills 

ASA B5.22-1958. American Society of Mechan 
ical Engineers, 29 W 39th St, New York 18 
34 pp, 8/2 x 11. $2. 


Inside the Atom 

Isaac Asimov. Abelard-Schuman Inc, 404 Fourth 

Ave, New York 16. 51/2 x 82, 185 pp. $2.75 
A popularized description of the latest 

atomic discoveries—this is a revised edition of 

the book, originally published in 1956 


ASTM Standards on Plastics 

ASTM Committee D-20 on Plastics. American 
Society for Testing Materials, 1916 Race St, 
Philadelphia 3. 1090 pp, 6 x 9. $8, nonmem 
bers; $6.40, members. 


Work Measurement 
Virgil H Rotroff. Reinhold Publishing Corp 
430 Park Ave, New York 22. 5 x 7'/2, 203 pp 
$4.85. 

Includes essential information on why work 
is measured, various approaches, effects on 
production and on labor relations 


Guidance for Young Engineers 

3 brochures prepared by the Training Com 

mittee of the Engineers Council for Professional 

Development, 29 W 39th St, New York 18 
(Continued on page 293) 
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STANPAT 
SOLVES THE 


5 


FE = = a eS — 


—— 


Ses SaSs= =— 


PROBLEM 


NEW resin-base STANPAT 
ELIMINATES GHOSTING, 


offers better adhesion qualities 
on specific drafting papers! 
THE PROBLEM 


Some of our longtime customers first called our 
attention to the ghosting problem. Certain 
tracing popers contain an oil which could be 
leecned out by the STANPAT adhesive (green 
bock) causing a ghost 


THE SOLUTION 

A new STANPAT was developed (red bock), utiliz 
ing @ resin bose which did not disturb the oils 
and eliminates the ghost. However, for many spe 
cific drafting popers where there is no ghosting 
problem, the original (green back) STANPAT is 
still preferred 


WHICH ONE IS BEST FOR YOU? 

Send samples of your drawing paper and we will 
help you specify. Remember, STANPAT is the 
remarkable tri-acetate pre-printed with your stand 
ord and repetitive biveprint items—designed to 
sove you hundreds of hours of expensive drofting 
time 


SO SIMPLE TO USE 


1. PEEL 
the tri-acetate adhe 
sive from its backing 





2. PLACE 

the tri-ocetate in 
position on the trac 
mg 


3. PRESS 

into position, will 
not wrinkle or come 
off 





STANPAT CO. 
WHITESTONE 57, N. Y. Dept. 103 
Phone: Flushing 9-1693-1611 


ANA 
STANPAT CO 


Wanendee|s7. & 1 
Enclosed are samples of the drafting s bS 
saper(s) | use (identify manufac A 

tae Ary 
turer). Please specify whether Rub 
ber Bose or Resin Bose STANPAT is most 
compatible with these somples 


Send literature and somples of STANPAT 
Please quote price on « 
which we ore nsidering t 

NAME 

FIRM 

ADDRESS 


city 


ZONE STATE 


ese ee eee @ @ ow 
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CONTROL 


MECHANICAL vol 


Cnn “cam 


Has Advantages in 
Thousands of New Applications! 


3 Dimensional Cams can be used in applications where 
“x" and “y” are input variables of © temperature ¢ pres- 
sure © R.P.M. © liquid flow © speed @ altitude © or any 
of thousands of other forces or motions. 


The resultant ‘'z”’ is the instantaneous 
function or readout of the two input vari- 
ables. z= f(x,y). 

Some advantages © withstand severe 
environmental extremes ® smaller con- 
trol size © lighter control weight ¢ 
dependability 

NOW AVAILABLE . . . the latest and most complete 

brochure on 2 and 3 dimensional cam control. Fully 

illustrated and diagrammed design, development, 
application information. Send for your copy today! 


rHE DD \R — AVENUE 
\ yA \ K L, | . HARTEORD, 


HARTFORD CORPORATION CONNECTICUT 
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You Get MORE with 





DOERR MOTORS 


QUALITY... 


Top performance and life. 


APPEARANCE... 


Compliments your product. 


DESIGN SERVICE... 


Solves toughest problems. 


COOPERATION... 


Even on small-lot orders. 


YOUR PRODUCTS are easier to produce... easier to sell... witha 


Doerr motor as original equipment. 


Got a probiem? Doerr’s experience with thousands of 
“specials” suggests quick, economical answers. Our broad 
background helps develop practical new designs to fit all 
of your requirements at lowest cost. 


Also, Doerr quality construction assures full performance 
of your product... while compact, modern Doerr styling 
adds to appearance. 


CALL DOERR WHEN 
YOU NEED MOTORS 


On your next call for motors, get 
MORE ...contoct DOERR! Expanded 
line includes ratings from 1/30 to 15 hp. 
Specials are our speciolty—backed by 
nation-wide, expert fleld service. Phone 
Cedarburg 801 or write 





93 N. FOURTH AVE. 
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CEDARBURG, WIS. 


CIRCLE 318 READER SERVICE CARD 


MORE THAN /- 


3000 HOURS 
t725°C 


...and still running! 


Axial 
Blower 


Here’s a miniature tube axial blower that withstands the 
most rigid MIL specifications! Tests at 125°C and under 
extreme shock and vibration conditions, have exceeded 
3000 hours, with no sign of failure. The motor is EAD’s 
rugged, 400-cycle 208-volt induction motor, run at a con- 
stant speed of 7200 rpm. Write for complete information 
on this peak-performance blower assembly, 


€£D EASTERN AIR DEVICES, INC. 


Subsidiary of Norbute Gennes 
381 CENTRAL AVE., DOVER, NEW HAMPSHIRE 
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Get the greatest benefit 
from Product Engineering 
by having your own sub- 
scription. 


Each week you can then read the 
articles and advertisements at your 
convenience—and set up your own 
information file. Use subscription 
card in back of this issue or write 
direct to: 


Circulation Manager 


Product Engineering 
23rd Floor 

330 W. 42nd St. 
New York 36, N.Y. 
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1959 


New Books ; continued 


Includes following titles: ‘Your First Five Years,” 
10¢; “Selected Reading for Young Engineers,” 
15¢; “Personal Appraisal,” 10¢. 


Atom and Energy Revolution 
Norman Lansdell. Philosophical Library Inc, 
15 E 40th St, New York 16. 6% x 9%, 200 
pp. $6. 

Discusses social and political implications of 
atomic energy, covers methods of releasing 
atomic energy, sources, present applications. 


Technical Societies Guide 
Industrial Publicity Assoc, 41 E 42nd St, New 
York 17. 82 x 11, 32 pp $3. 

Describes procedures required by technical 
societies and trade associations for presentation 
and preparation of papers. 


A Forum Report—1958 Nuclear 
Industry 
Atomic Industrial Forum Inc, 3 E 54th St, New 
York 22. 82 x 11, 66 pp. $2.50. 

A summary of papers on various national 
and international atomic energy matters. 


Scientific Research & Development 
in Colleges & Universities—1953-54 
Superintendent of Documents, Govt Printing 
Office, Washington 25, DC. 81/2 x 11, 173 pp. 
$1. 


Effect of Cadmium Plating on 
SAE 4340 Steel in Presence of 
Stress Concentrations at Elevated 
Temperatures 

PB 131814. E M Kennedy Jr. Office of Tech- 
nical Services, Dept of Commerce, Washington 
25, DC. 82 x 11, 34 pp. $1.25. 


Metallurgical and Mechanical Char- 
acteristics of High-purity Titanium- 
base Alloys. 

PB 131817. Holden, Houck, Ogden, Joffee. 
OTS, Dept of Commerce, Washington 25, DC. 
812 x 11, 113 pp. $2.75. 


Investigation of Heat Treatments 
and Mechanical Properties of High- 
strength Steel Castings. 
PB 131638. Tyler and Ahearn. Office of Tech- 
nical Services, Dept of Commerce, Washington 
25, DC. 8 x 102, 33 pp. $1. 


Effects of Temperature on Magnetic 
Properties of Nickel-iron Alloys. 

PB 131799. Clark and Fritz. Office of Tech- 
nical Services, Dept of Commerce, Washington 
25, DC. 8 x 1012, 33 pp. $1. 


Processing of Thermoplastics 
Ernest C Bernhardt. Reinhold Publishing Corp, 
430 Park Ave, New York 22. 6% x 9%, 
690 pp. $18. 

Discusses technical problems encountered in 
extrusion, injection molding, calendering and 
other thermoplastic processing operations. 


Random Vibration. 
Stephen H Crandall. Technology Press, MIT, 
Cambridge 39, Mass. 6 x 834, 12 chapters. $10. 
First six chapters discuss basic concepts and 
background material related to the problem 
of mechanical vibration in extremely severe 
environments, such as high-power rocket and 
jet engines. Last six chapters provide material 
applicable to problems of design and testing. 
(Continued on page 295) 





U.S. patent 
issued and 
pending 


Is the actual size of the 
world’s simplest acceleration switch. 


It represents a totally new concept in acceleration sensing devices. Weight: about 
one ounce. Only one moving part: a precision ground ball held by an alnico 
magnet. The ball is released to close or open an electric circuit when the force of 
acceleration exceeds the magnet’s pull. 


It's as simple as that. Yet this versatile |-S design makes possible switches that 
respond axially, radially, or omnidirectionally, from 0.01 g to 500 gs. With ad 
justable g settings, if you desire. Automatic reset is optional. Closure time 


Ss 
variable. Accurate within 0.1%. Meets all applicable Mil specs 


But more than an ingenious design, the |-S switch represents 
an important attitude an attitude that produces only equip 
i ment of sound and simple design and reliable per 

fi | ie formance, of uses limited only by your needs 

‘ Try us; write today for descriptive brochure PE-559. 


er SWITCH, INC. 311 W. 43rd St, N. ¥. 36 © JUdson 6-5880 
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uiquID ) 


nirers || ro” Waa 


Bring New 


Efficiency | 416-PAGE 


to the € 2 Jani Nel 
oO. E. M, | A 


Market... 


and at a Saving! Lists over 8,000 Precision Instru- 
Easily installed in sup- ments, Parts and Components. 
ply line, tank, or sump 
to filter out all foreign From stock! Complete with Draw- 
or harmful matter from ings, Full Specifications and Prices. 
water, coolants, other 
liquid lines. Protects 
pumping equipment 
from abrasives, grits, other 
harmful matter. Porous 
ceramic filter units are easy 


to clean or replace, nothing FREE ~ 








to wear out or deteriorate, 
more reasonable than any 14-Piece 

other equipment of com- “DESIGN-AID” 1 TEMPLATE KIT 
parable efficiency and performance. 
Available in 4 standard models of vari- 
ous porosities; or special qualities can 
be built in for your application. FILTROS 
engineers are happy to work with you Send for FREE Catalog 


on your special requirements. and “Design Aid” Today. 
ASK FOR BULLETIN 15. Tells complete dota 


on prolonging your product's life with 
FILTROS Filters. DESIGN CORP 


Manufacturers of Porous Ceramic Filtering 
Materials for Industry Since 1913 Subsidiary ot BENRUS WATCH COMPANY, inc. 
FILTROS INCORPORATED 477 Atlantic Avenue 


Dept. P, East Rochester, N. Y. oA East Rockaway, L.1., N. Y 


14 actual size templates, created to 
assist you in the design and develop- 
ment of specific mechanical systems. 
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POWER TAKE-OFF... 


Arens has a wide range of standard-design remote- 
mechanical controls which meet the needs of many 
users. We also engineer special controls to fit your 
particular requirements. Why not write us stating 
your application. 


For information on 
Mlustrated models, please 
strated models, please AX ID IF Ri & CONTROLS, INC. 
number. 2029 Greenleaf Street, Evanston, Iilinoig 
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IMMEDIATE 
DELIVERY 
CK 


MINIATURE PRICES 
HOLLOW 
SHIA FAT 


Shown 
2. times 
actual 


DURRERENITIA 


STAINLESS STEEL 


Cat. #HSD559-4 shown 

for — orl 

shaft, (4) ABEC ¥ bali citi 
bearings, clearance dia. Supplement “C 
0.580”, displacement of 

15’ arc. E88 Dynaco 


Catalog 


DAVUME 


GEAR CO. INC. 
Booth 404 tt 20 Merrick Road 
Amityville, N.Y. 


See us at the 
Design Engineering 
Show— 
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| PRECISION CAMS 


CAMSHAFTS 


All Types .. . Experimental and Production 








TWO AND THREE 
DIMENSIONAL CAMS 
for Ballistic. Computer and 
Instrument Use—Milled or 


ground to + .0001” tolerance 
Special Drum Type Cam 


FACE AND 
CYLINDRICAL CAMS 


milled or ground to 
+ .0002” tolerance 


CAMSHAFTS 
Aircraft, Automotive, Diesel 
Marine, Fuel Iniection 


Camshaft for Internal Combustion Engine 


EONIC —_ ee 
Inc. Praia 2 aaa 


information 


Face Type Cam 


459 E. Hollywood * Detroit 3, Michigan 
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USE 
THE 
READERS’ 
SERVICE 
CARD 


for: 
additional product 


information 


copies of catalogs 


& bulletins 
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ALL-POSITION 


CHECK VALVE 


For steam, hot 
or cold water, 
oil, gas and 
compounds. 


Designed for rugged service. These 
valves won’t stick. Also available with 
rubber poppets for use with air or 
cold water. Operation is noiseless. 
Very sensitive. Work in any position. 
Seven sizes, 200 lbs. 
pressure. We will de- 
sign special Check 
Valves. Write for Bul- 

letin 201 and prices. 

Order from your jobber. 


STRATAFLO PRODUCTS, INC. 


FORT WAYNE, INDIANA 
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S turTEvan? 


TORQUE TESTING 
FIXTURE 


FOR TESTING Screws, thread-cutting 


and thread-forming screws— all types of 
threaded fasteners; threaded parts and 
threaded connections. 


FOR MANUFACTURERS 
DESIGNERS 
INSPECTORS 

TOOL ENGINEERS 
LABORATORIES and for 
PRODUCT CONTROL 


in assembly 





Write for Bulletin TTF 
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New Books 


continued 


Mechanical Impedance Methods for 
Mechanical Vibrations 

Edited by R Plunkett. American Society of 
Mechanical Engineers, 29 W 39th St, New 
York 18. 82 x 11, 145 pp. $5.50. 


POLPAK 


STANDARD 
D-C 
SOLENOIDS 


Standards and Data Sheets—Metal 
Powders 

Metal Powder Industries Federation, 130 W 
42nd St, New York 36. 8% x 11%. $6. 


Current 
Reprints 


SO-2700 SERIES 
SIZE 


0 ee 


- 


While the supply lasts, single copies of A 
the following reprints are obtainable by 
using the Reader Service Card 





Shock Tests for Rough Handling 0-2100 SERIES 
SIZE 


Iwo simple methods; how the \ 1-7/16 x 31/32 x34 


how to apply data. May 1] ( 
Buckling in Hydraulic Tubing 


How to determine what 


buckling. May 11 


pressul¢ 


Edge of the Unknown 
Our forecast of what tomort 


will look like May + 


$O-2300 SERIES 
SIZE 
3-3/32 x 31/32 "3/4 


Nonmetal Conveyor Belts 


Constructions, types, ses 


tages they offer April 27 


@ MINIATURE, LIGHT WEIGHT, COMPACT 

@ MAXIMUM POWER FOR MINIATURE SIZE 

@ VARIETY OF MOUNTINGS, COILS, WIRE SIZES 
@ PLUNGERS DESIGNED FOR PUSH OR PULL 


Numerical Integration 


Followup article shows how it wo 
dynamic systems. April 27 


High magnetic efficiency results in an 
unusual power-to-size ratio making 
these solenoids ideal where miniaturi 
zation is important. General applica 
tions include 


Stronger, Narrower V-belts 


New type can triple hp capa 


space. April 13 


automatic process 


igning Control Consoles 
Designing control, automatic machinery, com 
\rranging components for the 


munications, automation and compu 
with the least effort Apri 13 


tation 


Snap-action Switches As a design aid for applications in 
volving linear solenoids write for new 
be r ~~? ay picks the right type for t Brochure which includes detailed pro 
: cedure and all pertinent information 
necessary for determining the proper 


Numerical Integration 
- 3 solenoid. Included are: graphs of 
force-stroke, temperature rise-power, 
temperature rise-time and tables of 


standard coil resistances 


labular method simplific 


evaluating integral March lI¢ 


Motors with Printed-circuit Rotors 

Pollak also offers a wide variety of 
special and standard relays, solenoids 
and switches. 


The latest in dc motors—specifications f 


designing vour own. March If Cir 


rain- in hotoStress Since 1909 
ee JOSEPH POLLAK CORP. 


< 
; 


Method to read strain in actu 


» 75-95 Freeport 
and parts under load. March 2 Cir I ian an 
: Boston 22, Ma 


(Continued on page 297) | 


CIRCLE 328 READER SERVICE CARD )§6©°92.95 





a> 


FLIGHT DATA and 
CONTROL 
ENGINEERS 





Cross new frontiers in system 

electronics at The Garrett Corpo- 
ration, 

High-level assignments in the de- 

sign and deve lopment of system elec- 

tronics are available for engineers in 


the following specialtice $ 


1, ELECTRONIC AND FLIGHT DATA 
SYSTEMS AND CONTROLS A wide 
choice of opportunities exists for 

creative R & D engineers having 
spec ialized experience with control 
devices such as: transducers, flight data 
computers, Mach sensors, servo-mech- 
anisms, circuit and analog compute! 
designs utilizing transistors, magamps 


and vacuum tubes. 





2.SERVO-MECHANISMS AND 
ELECTRO-MAGNETICS Requires engi- 
neers with experience or academic train- 
ing in the advanced design, development 
and application of magamp inductors and 
transformers. 


3. FLIGHT INSTRUMENTS AND TRANS- 
DUCERS 

1) DESIGN ANALYSIS Requires engineers 
capable of 
throughout preliminary design with 
ability to prepare and coordinate re- 
lated proposals. 


skilled with the analysis and synthesis 
of dynamic systems including design 
of miniature mechanisms in which low 
friction freedom 


from vibration 


effects and compensation of thermo 





expansion are important. 

4.PROPOSAL AND QUALTEST 
ENGINEER For specification 
review, proposal and qualtest 
analysis and report writing assign- 


ments. Three years electronic, 


electrical or mechanical experi- | 


ence required. 


Forward resume to: 
Mr. G. D. Bradley 





9851 S. Sepulveda Bivd 
Los Angeles 45, Calif. 


DIVISIONS 
AiResearch Manufacturing pte 
aiResearch Manufacturing ’ 
aiResearch industrial 
Air Cruisers * Airsupply 
Aero Engineering 
AiResearch Aviation Service 
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Em PLOYMENT Opportun TITIES 











PRODUCT DESIGNER 


Continued growth of 
Products Division has created 
portunity for a man in the h 


3M’s Duplicating 
an op- 


relative to small 
business equipment. 
Mi 


mechanical-electrical 
Location in St. Paul, 





product design section. 
gineering degree or 
ferred. ti 

is essential. 


equivalent 


7 


“LE 
7 AM 
M4 M 
ED: 
— 900 Bush Avenue 


A mechanical en- 
is pre- 
ve years industrial experience 
Must be well versed in all 
types of fabrication techniques and tools 


, provides easy access to na 
tion’s outstanding hunting and fishing 
areas. Arrangements can be made for 
interviews during the Design Engineering 
Show in Philadelphia. 


Send resume to: 


Technical Employment Manager 


MINNESOTA MINING & MANUFACTURING COMPANY 


St. Paul 6, Minnesota 








THIS EMPLOYMENT OPPORTUNITIES SEC- 
TION offers a quick, effective solution to 


your manpower problems. Because its 


readership is confined to just the type of 
need, 


men you 


waste circulation § is 


avoided. 





WANTED 
+ s 
Design Engineer 


Experienced designer for creative 
board work on gearing and mech- 
anisms. 


CHICAGO PNEUMATIC TOOL CO. 
2200 Bleecker Street, Utica, New York 


“A Good Place To Work” 








MECHANICAL AND ELECTRICAL 
ENGINEERS 


Hamilton has two openings for 
capable mechanical and elec- 
trical engineers interested in 
challenging development work 
with a medium-sized, diversify- 
ing company. 


SENIOR PROCESS DEVELOPMENT 
ENGINEER 


A mechanical engineer to develop new 
and unique equipment and manufactur- 
ing processes for timing devices and 
special products fabricated from new 
alloys. 

An electrical engineer, with 2 to 3 
years of experience in design and de- 
velopment of electrical and 
machines. Should have practical knowl 
edge of electrical spot and seam weld 
ing. To develop and design equipment 
for the fabrication of new products 
from special alloys 

Excellent salary and fringe benefit pro 

gram. Pleasant working conditions in well 

equipped laboratory, and pleasant living 
in an attractive small city in southeastern 

Pennsylvania. 


fixtures 


Send us a description of your training and 
experience, and indicate your initial salary 
requirements. 


E. Lynn Ervin, Personnel Assistant 


HAMILTON WATCH COMPANY 





Lancaster, Pennsylvania 
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THE 
ENGINEER'S 
BOOKSHELF 


is a carefully screened 

listing of all published 

reference books for 

engineers. 

Updated to include books 

published in 1957 and 1958, 

it now includes the 

® 20 best handbooks 

@ 542 basic references in 
22 specialized fields 
161 technical periodicals 
published by 
manufacturers, the 
trade press, technical 
societies, universities and 
the government. 


This 16-page report is yours 
for just 25¢. Order it 
by writing 


READERS SERVICE MANAGER 


Product Engineering 
330 West 42nd Street 
New York 36, N.Y. 


HT UNEP EO AREAPPOMEPEREEEO PARRA T1408 08 1 
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Current Reprints continued 


Intreducing the Space Crank 


Variation of a 3-D mechanism that can re 
place various linkages and cams. March 
Circle E 69 


Stress Considerations for Safe Design 


Graphical method determines safety factors 
when fluctuating loads are superposed on ex 
isting stresses. Feb 16 Circle E 68 


When Air Is the Coolant 


How to estimate whether the assembly wil! 
run too hot—and whether or not air can coc 


it. Feb. l¢ Circle E 6° 


For Faster Reading 


| ve steps to improve your reading speed 
nbined reprint of six-part article. 
Circle E ¢ 


Linkages by Graphical Synthesis 


Design of 4-bar linkages to generate specific 
functions. Feb. 2 Circle E 65 


Product Design at —300 F 


Planning for products that must handle 


liquehie l-air gases. Feb 2 Circle E 64 


Solution by Analogy 


What makes analog computers different from 
tal types? Jan 2 Circle E 6 


i 


QUANTITY PRICES 


or single shipments of any one title 
ne address on order accompanied by rem 
tance, quantity orders will be supplied at th 
lowing prices as long a tl supply last 
Quantity Price per Copy 
5 $0.25 
S 0.20 
) 0.15 
100 Write for quotation 
Make check ble to PRODUCT ENGI 
NEERING t 4nd St., New York 
6, N. Y 








ice to mak 


W henever 
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how to apply low cost 
VARIABLE SPEED 


to your product 
This 16-page catalog covers a wide range of practical information 
on how to get the most from your electric motors . . . variable 
speed, instant control, reversing, increasing torque, clutching, 
presetting RPM's, remote control, measuring torque . . . and 
other items. It also illustrates and describes Zero-Max variable 
speed controls for fractional horsepower motors 


Cere:j:jax.) THE ZERO-MAX Company 
Subsidiary of REVCO, INC 


1934 LYNDALE AVE. SO ° MINNEAPOLIS 5, MINN 
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washer base 
wing nuts 


@ RUST-PROOF, CORROSION RESISTANT ZINC ALLOY 

@ CUT ASSEMBLY TIME e@ CUT COSTS 

Integral wide diameter washer base eliminates need for separate washer. You 
save assembly time and labor. Lower your inventory costs as welll These patented 
GRC recessed-wingnuts are highly suitable for all wing nut applications; especially 
desirable for use with oversize bolt holes, adjusting slots, soft surfaces. Hold better 
because of greater seating area. 14 thread sizes—#6 thru %”. In addition, GRC 
has the most complete stock of standard and special Wing 

Nuts. Wing Nuts and Cap Nuts in widest range of a. 
styles and sizes. Write today for new detailed catalog 


GRIES REPRODUCER CORP. 


World's Foremost Producer of Small Die Castings 
159 Beechwood Ave., New Rochelle, N.Y. @ NEw Rochelle 3-8600 
Be sure to see GRC at Design Engineering Show — Booth 1524 
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PRECISION WELDMENTS 


Fabricated and Machined to Specification! 


The 54-Ton Weldment above, which is 58’-8” long, is the base of a 
Stretcher-Leveler Machine for use in the production of aluminum sheets. 
This unusual weldment is one of thousands of Steel-Weld Fabricated 
parts and assemblies produced by Mahon for manufacturers of processing 
machinery, machine tools, and other types of heavy mechanical equipment. 

When your design calls for weldments of any kind, you, too, will 
want to discuss your requirements with Mahon engineers; because, in 
the Mahon Company you will find a unique source for weldments 
or welded steel in any form... a fully responsible source with a 
long and enviable performance record, and unusual facilities for 
design engineering, fabricating, machining and assembling. 


See Sweet’s Product Design File for information on Facilities, or have a 
Mahon sales engineer call at your convenience. 


THE R. C. MAHON COMPANY e¢ Detroit 34, Michigan 


SALES-ENGINEERING OFFICES in DETROIT, NEW YORK and CHICAGO 
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FACTS for 
FILING on 
SPECIAL QUAD-RING DESIGNS 





1. QUAD-RING# QUAD-DOUBLE- 
2. QUAD-LIP BAK 
3. QUAD-BON QUAD-DOUBLE- 


BAK-BON 
4. QUAD-BAK® 
S QUAD-KUP 


avad-Bok ysed as Go power-transmitting dyna eal installed 


on the Auto Specialties Manufacturing ( aircraft brake 


QUAD-RING BASIS FOR THE DESIGN OF A WHOLE FAMILY OF VERSATILE SEALS 


QuaAD-RING— An exclusive development of Min- 
nesota Rubber to give outstanding service in a 
wide range of dynamic and static sealing 
applications. 

QuaAp-Lip— Developed for applications which 
require zero leakage at very low pressure 
differentials with minimum mechanical 
interference. 

QuaAD-BoNn— Provides maximum resistance to 
spiraling in the smallest space possible while 
maintaining the sealing characteristics of the 
basic QUAD-RING. 

Quap-BAK— Designed to eliminate damage 
to packing when subjected to extreme extru- 
sion in one direction only. 


FOR MORE INFORMATION ON 


Quap-DouBLE-BAK—A double acting pack 
ing for maximum resistance to extrusion while 
maintaining two effective sealing lips 

Quapb-DouBLE-BAK-BON— Provides maxi 
mum resistance to both spiraling and extrusion 
in a double acting installation 


Quapb-Kup—A unidirectional seal used where 
low friction is desirable but tolerances require 
a relatively large rubber-to-metal interference 
to take up for runout. 

These special cross sections of the basic QUAD 
RING design are just a few of the modifications 
possible to give complete versatility for any 
sealing application. 


QUAD-RINGS AND A COPY OF THE 
MINNESOTA RUBBER FACT BOOK-::: WRITE 


__ WRITE ON YOUR LETTERHEAD FOR! @ ? 
2H —_—- | rach erg 


A FREE COVER TO BIND YOUR | 
oS “EACTS FOR FILING” PAGES 





i 


DEPARTMENT 248, 3630 WOODDALE AVENUE 
MINNESOTA 


MINNEAPOLIS 16, 
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quality and durability of 
GRAPHITAR’ bearings 


(CARBON-GRAPHITE) 


proved in 15 years of 


continuous success in 
BELL & HOWELL 


movie projectors 


Bell & Howell Company of Chicago, Illinois, have utilized GRAPHITAR bearings in 
their motion picture projectors for more than 15 continuous years. They've found that, 
regardless of how many hours or under what conditions these projectors operate, the 
GRAPHITAR bearings always give long, successful, trouble-free performance. 


For this reason, GRAPHITAR bearings were specified in the front reel assembly of 
Bell & Howell’s newest 16mm sound motion picture projector, the 398A, used widely 
in schools, churches and in industry. These same bearings also are employed in four 
other higher-priced models of the Bell & Howell line. 


The GRAPHITAR bearing in this application is typical of thousands of everyday 

uses for GRAPHITAR. Because of its unusual qualities of mechanical strength, 

resistance to chemical attack, lightness of weight and its self-lapping, self-lubricating 
Bulletin No. 20 gives com- properties, GRAPHITAR has been the choice of design engineers for use as seals, 
plete engineering facts on bearings, vanes, piston liners and many other parts. Perhaps GRAPHITAR will prove 
GRAPHITAR. Write for ideal in your application. Our engineers can assist you in utilizing GRAPHITAR to 
your free copy. greatest advantage. 


THE UNITED | STATES GRAPHITE COMPANY 
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